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GENERAL  AND  PHYSICAL  CHEMISTRY. 

A.  A.  Noyes,  Reviewer. 

The  Development  and  Application  of  a  General  Equation 
for    Free    Energy    and    Physico-Chemical    Equilibrium.     By 

Gilbert  Newton  Lewis.  Proc.  Am.  Acad.,  35,  1-38. — The 
title  well  indicates  the  general  scope  of  the  article,  of  which  a 
detailed  review  is  impracticable.  The  following  laws  and 
phenomena  are  considered  \>y  the  author  from  the  point  of  view 
of  his  general  free  energy  equation  :  law  of  mass-action ;  law  of 
constant  distribution-coefficients ;  change  of  equilibrium  with 
temperature  including  van't  Hoff' s  equation  ;  van  der  Waals' 
equation ;  heats  of  vaporization  and  vapor-pressure  curves  ; 
specific  heats  of  liquids  and  vapors ;  osmotic  pressure  of  con- 
centrated solutions ;  distribution  of  a  solute  between  two 
solvents ;  single  potential  differences  and  electromotive  force  of 
concentration  cells  and  of  those  composed  of  the  same  metal  in 
contact  with  the  same  electrolyte  dissolved  in  two  different 
solvents.  The  mathematical  treatment  of  the  author  is  unusually 
clear  and  explicit. 

Contribution  to  Our  Knowledge  of  Aqueous  Solutions  of 
Double  Salts.—//.  Chlorides.  By  Harry  C.  Jones  and 
Kenjiro  Ota.  Am.  Chem.  /.,  22,  5-14. — III.  Chlorides  and 
Bromides.  By  Harry  C.  Jones  and  Nicholas  Knight. 
Am.  Chem.  J.,  22,  110-141. — The  electrical  conductivity  of 
aqueous  solutions,  varying  in  concentration  from  0.5-1.0  mol. 
per  liter  to  a  very  high  dilution,  of  a  considerable  number  of 
double  chlorides  and  bromides,  was  measured  and  compared 
with  the  sum  of  the  conductivities  of  the  separate  components  of 
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the. double  salt,  which  were  in  many  cases  measured  by  the 
authors,  but  in  others  were  taken  from  Kohlrauseh.  The  follow- 
in-  table  presents  the  results  in  a  greatly  condensed  form. 
Under  v  is  given  the  volume  in  liters  in  which  one  gram- 
molecular  weight  of  the  double  salt  is  dissolved,  and  under 
'  •  per  cent,  dil'f. ' '  is  given  the  percentage  difference  (unfortunately 
not  calculated  by  the  authors)  between  the  sum  of  the  con- 
ductivities of  the  separate  component  salts  and  the  conductivity 
of  the  double  salt.  The  four  salts  in  the  first  horizontal  series 
were  investigated  by  Jones  and  Ota,  the  remainder  by  Jones 
and  Knight. 


iKCl  ZnCl,. 

KCl.CdCl,. 

NaCl.AlCl;,. 

2NH4Cl.HgC19. 

Per  cent 

Per  ceut. 

Per  cent 

V 

V                      >lilt. 

V                            (lift. 

v             diff. 

I 

35-8 

2            26.4 

2.S8           13. 1 

5             I2.I 

40 

2.6 

32           9-7 

23.04           5-2 

40              3.6 

2000 

0.6 

1024            O.I 

36S.6            0.2 

80               I.I 

»NaCl.ZnCl,. 

NH«Cl.MgCl». 

KCl.Mg.Cl2. 

SrCl3  2CdCl2. 

1. 14 

17-  S 

I.92      13. 1 

i-95          17-3 

2.18          34.2 

24.16 

9-4 

30.72        5.0 

31.2           12.5 

34-9            I3-6 

1.8 

983.            2.4 

998.               5.2 

1116.                5.8 

.3CdBr,. 

XII4Br.ZnBr2 

BaBr2.CdBr2 

KBr.CdBr. 

4.88 

30.6 

1.6      23.2 

I.97           31.8 

39-i 

14.6 

25-9         7-8 

3i-5            9-9 

30              13-7 

1563- 

6-3 

IO39.             2.4        I 

KCI.NE4CI. 

I           II. 9 

32           3-8 

640      — 0.4 

249-               3-7 
KCI.2NH4CI. 

1         14. 1 

32           3-7  v 
640      — 0.8 

I200                 5.7 

The  mixtures  of  potassium  and  ammonium  chlorides  were 
investigated  to  determine  the  effect  on  one  another  of  two  salts 
which  do  not  form  a  double  salt.  In  normal  solutions  of  these 
salts  it  will  be  seen  that  the  reduction  of  the  dissociation  in  the 
mixture  causes  a  difference  in  conductivity  of  12-14  per  cent. 
The  very  considerable  magnitude  of  this  effect  makes  somewhat 
doubtful  the  general  conclusion  of  the  authors  that  the  (other) 
"  double  chlorides  and  bromides  exist,  to  a  considerable  extent, 
in  the  more  concentrated  solutions,  and  are  completely  broken 
down  by  water  only  at  very  great  dilutions."  Their  conclusion 
would  seem  to  be  warranted  in  the  case  of  the  zinc  and  cadmium 
double  salts,  but  not  in  the  case  of  those  of  aluminum,  mercury, 
and  magnesium.  The  freezing-point  lowering  caused  by  seven 
of  the  above  doulile  salts  was  also  determined  at  various 
dilutions.  From  the  fact  that  some  of  these,  as  well  as  some  of 
the  component  salts,  exhibit  a  minimum  molecular  lowering 
en  ".1    and  0.5  molecular,   the  authors  conclude  that  the 
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freezing-point  method  is  not  suitable  for  the  investigation  of 
double  salts.  It  would  seem  to  the  reviewer,  however,  that,  in 
spite  of  the  very  considerable  deviations  from  theory  which  no 
doubt  exist,  much  could  be  learned  from  a  direct  experimental 
comparison  of  the  component  salts  and  their  mixtures,  and  it  is  to 
be  hoped  that  the  authors  will  continue  their  investigation  in 
this  direction. 

The  Hydrolysis  of  Stannic  Chloride.  By  William  Foster, 
Jr.  Phys.  Rev.,  9,  41-56. — The  author  has  determined  the 
electrical  conductivity  of  both  concentrated  and  dilute  aqueous 
stannic  chloride  solutions,  and  the  increase  in  their  conductivity 
with  the  time.  He  finds  that  very  concentrated  solutions  (5.0— 
2.5  equivalents  per  liter)  exhibit  no  time-change  ;  that  solutions 
of  medium  concentrations  increase  slowly  in  conductivity,  while 
dilute  ones  (0.5-0.001  normal)  change  so  rapidly  that  the 
initial  velocity  is  not  measurable.  The  maximum  values 
reached  by  the  dilute  solutions  are  identical  with  that  shown  by 
hydrochloric  acid  of  the  same  concentration.  These  results  are 
substantially  the  same  as  those  obtained  by  Goodwin  {this  Rev., 
3,  22)  in  his  similar  investigation  on  ferric  chloride.  The 
assumption  of  complete  hydrolysis  in  dilute  solutions  is  in  com- 
plete accord  with  the  freezing-point  determinations  of  Loomis, 
the  transference  experiments  of  Hittorf ,  and  the  thermochemical 
measurements  of  Thomsen. 

The  Electrical  Resistance  of  Lead  Amalgams  at  Low 
Temperatures.  By  George  W.  Gressman.  Phys.  Rev.,  9, 
20-29. — The  results  are  presented  graphically.  As  the  resistance 
suddenly  decreases  very  markedly  when  the  amalgam  begins  to 
freeze,  the  freezing-points  can  be  readily  determined.  These  are, 
for  a  moderate  proportion  of  lead,  higher  than  that  of  pure 
mercury;  for  example,  the  latter  freezes  at  — 38. 8°,  while  a  4.2 
per  cent,  amalgam  freezes  at  — 37-7°,  a  7.1  per  cent,  one  at 
-  -37. o°,  and  a  1 1.2  per  cent,  one  at  — 30. i°. 

flolecular  Weights  of  Liquids,  III.  By  Clarence  L. 
Speyers.  J.  Am.  Che?n.  Soc,  21,  282-287. — The  author  shows 
graphically  that,  according  to  the  experiments  of  Lehfeldt,  in  the 
case  of  mixtures  of  carbon  tetrachloride  with  benzene  and  of  the 
same  with  toluene,  the  partial  vapor-pressure  of  each  constituent 
is  nearly  proportional  to  its  percentage  molecular  concentration, 
even  between  the  extreme  limits  of  o  and  100  percent.,  but 
that  this  is  not  true  of  mixtures  of  ethyl  alcohol  with  benzene  or 
with  toluene.  He  concludes  from  these  facts  that  the  molecules 
of  the  constituents  of  the  first-named  mixtures  are  not,  and  that 
those  of  the  last-named  mixtures  are,  polymerized. 
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On  Van't  Hoff's  Equation  and  the  Holecular  Weights  of 
Liquids.  By  C.  L.  Speyers.  /.  Am.  Chem.  Soc,  21, 
725-732. 

The  Inversion  of  Sugar  by  Salts.  By  L.  Kahlenberg, 
D.  J.  Davis,  and  R.  E.  Fowler.  /.  Am.  Chem.  Soc,  21, 
1-23. — The  effect  of  most  of  the  salts  investigated  by  the  authors 
has  been  determined  previously  by  Walker  and  Aston  {J.  Chem. 
Soc,  67,  576)  or  by  Long  (/.  Am.  Chem.  Soc,  18,  120,  693). 
The  original  features  of  the  investigation  are  the  application  of 
the  freezing-point  lowering  as  a  means  of  determining  the  extent 
of  the  inversion,  and  the  measurement  of  the  inverting  effect  of 
certain  colored  salts  (copper  sulphate  and  chloride  and  nickel 
sulphate )  by  that  means.  The  authors'  theoretical  considerations 
in  regard  to  hydrolysis  are  misleading,  this  phenomenon  depend- 
ing on  the  degrees  of  dissociation  of  water,  of  the  salt  itself,  and 
of  the  acid  and  base  composing  it,  and  not  at  all,  as  the  authors 
state,  on  the  "  ionizing  tendency  "  of  the  separate  ions.  It  may 
be  further  pointed  out  that  the  inverting  effect  of  a  salt  of  a  weak 
base  and  the  number  of  hydrogen  ions  its  solution  contains  are  a 
measure  of  its  hydrolysis  only  in  the  case  where  the  acid  is 
completely  dissociated;  and,  therefore,  the  fact  that  sulphates  of 
the  heavier  metals  invert  less  readily  than  the  chlorides,  does  not 
necessarily  signify  a  less  degree  of  hydrolysis  in  the  former  salts, 
since  much  uudissociated  sulphuric  acid  may  be  present. 

Derivatives  and  Atomic  Mass  of  Palladium.  By  Willett 
Lepley  Hardin.  /.  Am.  Chem.  Soc,  21,  943-955. — Diphenyl-, 
dipyridine-,  and  diquinoline-pallad-diammonium  chlorides  and 
bromides,  and  di-piperidine-pallad-diammonium  chloride  were 
prepared  by  the  addition  of  the  bases  to  an  acid  solution  of 
palladious  chloride  or  bromide.  The  composition  of  the  phenyl 
derivative  is  Pd(NH„ClC6H5)2 ;  and  the  others  are  analogous, 
e.g.  Pd(C&H5NCl)2.  The  names  assigned  to  the  latter  are,  there- 
fore, irrational.  To  determine  the  atomic  weights  of  the  metal, 
the  author  has  reduced  diphenyl-pallad-diammonium  chloride 
and  bromide  and  ammonium  palladium  bromide  by  hydrogen  at 
a  red  heat.  As  a  mean  of  the  three  series  of  closely  checking 
determinations  he  gets  107.014  which  is  much  higher  than  the 
values  adopted  by  Clarke  and  Richards  (106.36  and  106.5). 

The  Conversion  of  Ammonium  Thiocyanate  into  Thiourea 
and  of  Thiourea  into  Thiocyanate.  By  John  Waddell.  /. 
Phys.  Chem.,  2,  525-535. — The  author  shows  that  these  two 
reactions  reach  the  same  state  of  equilibrium,  the  mixture  then 
consisting  of  21.2  per  cent,  of  thiourea  at  I52c,-i53°  and  20.9  per 
cent,  at  i6o°-i6i°  ;  and  he  finds  that  the  velocity  of  each  of  them 
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corresponds  as  closely  as  the  rather  large  experimental  errors 
permit,  with  the  requirements  of  the  mass-action  law  for  a  reversi- 
ble monomolecular  reaction.  The  rate  of  the  reactions  is  about 
twice  as  great  at  1600  as  it  is  at  1520. 

Pressure=temperature  Diagrams  for  Binary  Systems.     By 

Wilder  D.  Bancroft.     /.  Phys.  Chem.,  3,  1-11. 

Reversible  Reactions.  By  John  Waddell.  /.  Phys.  Chem., 
3,  41-45. — The  author  shows,  as  has  been  previously  done  in 
detail  by  Ostwald  (Lehrbuch,  II,  2,  251,  257),  that  the  velocity 
of  a  reversible  first  order  reaction    can   be  expressed   by   the 

equation  -^=  (^,  +  ^2)  (£ — x)>  in  which  k1  and  £2  are  the  velocity 
at 

constants  of  the  opposing  reactions  and  £  is  the  value  of  x  after 

equilibrium  is  reached ;  but  that  the  corresponding  simple  ex- 

dx 
pression,-^-  =  (£ — x)2 ,   is  not  applicable  to    reversible    second 
dt 

order  reactions.     An  omission  made  by  Ostwald  in  deriving  the 

formula  that  does  hold  true  in  the  latter  case  is  pointed  out. 

Demonstration  of  the  Phase  Rule.  By  Paul  Saurel.  /. 
Phys.   Chem.,  3,  69-71  ;    137-143. 

Dissociation  Studies,  I.  By  Wilder  D.  Bancroft.  /. 
Phys.  Chem.,  3,  72-94. — A  graphical  discussion  of  the  equilib- 
rium of  two  component  systems. 

The   Electromotive   Forces   of   Concentration   Cells.     By  J. 

E.  Trevor.  J.  Phys.  Chem.,  3,  95-106. — The  author  shows 
the  effect  of  the  heat  of  dilution  (which  is  ordinarily  neglected) 
on  the  general  equations  expressing  the  relation  between  electro- 
motive force,  concentration,  and  temperature. 

Correction.  By  Wilder  D.  Bancroft.  J.  Phys.  Chem., 
3,  107. — -This  refers  to  an  error  in  the  calculation  of  the  electro- 
motive force  between  amalgams  in  an  article  by  Cady  {J.  Phys. 
Chem.,  2,  554). 

The  Composition  of  nixed  Vapors,  I.  By  Hector  R. 
Carveth.    /.    Phys.    Chem.,    3,    193-213. 

On  Maxwell's  Theorem.  By  Paul  Saurel.  J.  Phys.  Chem., 
3,  214-216. 

Ternary  flixtures,  IV.  By  Wilder  D.  Bancroft.  /.  Phys. 
Chem.,  3,  217-231. 

Solid  Solutions.  By  Hamilton  P.  Cady.  J.  Phys.  Chem., 
3,   127-136. — The  author  states  that  naphthalene  forms  two  series 
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of  solid  solutions  both  with  monochloracetic  acid  and  with 
glycolic  acid,  but  hardly  any  evidence  is  presented  to  show  that 
the  supposed  solid  solutions  are  not  simple  mixtures  of  the  two 
separate  solid  phases. 


By    Wilder    D. 


The    Equilibrium    of   Stereoisomers,    III. 

Bancroft.    J.  Phys.   Chem.,  3,   144-155. 

On  the  flolecular  Weight  of  Sulphur  in  Carbon  Bisulphide 
Solutions.  By  H.  T.  Barnes.  /.  Phys.  Chem.,  3,  156-159. — 
The  author  calculates  a  value  for  the  molecular  weight  from  the 
density  (sic)  of  the  solutions. 


By  John  Waddell. 


Freezing-point  in  Ternary  Mixtures. 

J.   Phys.    Chem.,  3,    160-164. 

Electrolytic  Dissociation  and  Toxic  Effect.  By  J.  F.  Clark. 
J.  Phys.  Chem.,  3,  263—316;  Botan.  Gaz.,  28,  289. — The  author 
has  determined  the  minimum  concentration  of  a  number  of 
chemical  substances  that  suffices  (1)  to  retard  or  make  irregular 
the  mycelial  development  and  prevent  the  fruiting  of  the  spores 
of  five  different  forms  of  mold,  (2)  to  inhibit  entirely  their 
development,  and  (3)  to  kill  them.  The  second  of  these  effects 
is  most  accurately  determinable  and  is  the  one  mainly  discussed. 
The  results  in  the  following  table  show  the  number  of  mols  of 
each  substance  required  to  produce  an  inhibiting  effect  equal  to 
that  of  one  mol  of  mercuric  chloride  when  dissolved  in  the  same 
quantity  of  water,  namely,  7300  liters. 

Potassium  bichromate 
Silver  nitrate 
Potassium  chromate 
Formaldehyde 
Hydrocyanic  acid 
Cadmium  nitrate 
Potassium  cyanide 
Nickel  sulphate 
Ammonium  hydroxide 
Cobaltous  sulphate 
Monochloracetic  acid 
Dichloracetic  acid 
Acetic  acid 

Various  other  neutral  salts  were  also  partially  investigated  ; 
namely,  potassium  chloride,  bromide,  nitrate,  and  sulphate,  and 
the  potassium  salts  of  the  three  chloracetic  acids.  All  of  these 
salts  were  only  very  slightly  toxic,  having  from  ^j  to  less  than  ¥V 
of  the  effect  of  hydrochloric  acid.  A  consideration  of  the  data 
from  a  theoretical  standpoint  leads  the  author  to  conclude  that 


I.I 

Trichloracetic  acid 

321 

i-3 

Hydrogen  peroxide 

375 

1.4 

Ferrous  sulphate 

411 

5- 

Copper  sulphate 

468 

11. 

Copper  nitrate 

479- 

22. 

Nitric  acid 

503 

91- 

Potassium  hydroxide 

593 

120. 

Sodium  salicylate 

650 

182. 

Sulphuric  acid 

732 

206. 

Hydrochloric  acid 

821 

207. 

Zinc  sulphate 

2150 

229. 

Potassium  iodide 

8775 

296. 

Ethyl  alcohol 

13164 
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the  hypothesis  that  "the  ionized  part  of  a  dissolved  substance 
and  that  only  is  chemically  active  "  is  in  disagreement  with  his 
own  physiological  results  and  also  those  of  others.  The  main 
reason  for  this  conclusion  is  that  the  partially  dissociated  acids 
like  acetic  and  the  chloracetic  acids  have  nevertheless  a  much 
more  powerful  toxic  effect  than  hydrochloric  acid  and  than  their 
neutral  salts  which  contain  the  same  ions  in  much  larger 
quantity.  Without  wishing  to  defend  the  almost  obviously 
untenable  assumption  that  undissociated  molecules  never  enter 
into  chemical  reactions,  the  reviewer  would  point  out  that  one 
important  fact  has  been  generally  overlooked  in  the  interpretation 
of  the  physiological  results  with  reference  to  the  dissociation 
theory  ;  and  that  is  the  well-known  catalytic  effect  of  hydrogen 
ions.  Thus  it  is  by  no  means  justifiable  to  assume  that  because 
the  N03  ion  has  no  appreciable  toxic  influence  in  a  potassium 
nitrate  solution,  that  the  same  is  true  of  it  in  a  nitric  acid 
solution  where  hydrogen  ions  are  simultaneously  present.  On 
the  contrary,  the  fact  that  nitric  is  more  toxic  than  hydrochloric 
acid  would  seem  to  be  due  more  probably  to  the  oxidizing  effect 
of  the  N03  ion  in  acid  solution  than  to  the  undissociated  HN03 
molecules. 

Some  Boiling=point  Curves.  By  J.  K.  Haywood.  /.  Phys. 
Che;/?.,  3,  317-327. — The  author  has  determined  the  boiling- 
points  at  nearly  constant  pressure  of  alcohol-water,  alcohol-ether, 
alcohol-carbontetrachloride,  chloroform-carbontetrachloride, 

chloroform-methylaleohol ,  acetone-  water,  acetone-methylalco- 
hol,  acetone-ether,  and  acetone- carbontetrachloride  mixtures. 
The  results  are  presented  graphically  as  well  as  in  a  tabular 
form. 

Some  Boiling=point  Curves,  II.  By  J.  K.  Haywood.  /. 
Am.  Chem.  Soc,  21,  994-1001. — In  this  paper  the  boiling-points 
of  mixtures  of  benzene  with  chloroform,  with  carbon  tetrachloride, 
with  ether,  with  acetone,  and  with  methyl  alcohol,  and  of  methyl 
alcohol  with  ethyl  alcohol,  with  carbon  tetrachloride,  and  with 
ether  are  given,  and  the  corresponding  boiling-point  curves  are 
shown.  Of  these  curves  those  for  benzene  with  methyl  and 
ethyl  alcohols,  and  for  methyl  alcohol  with  carbontetrachloride, 
alone  show  the  existence  of  a  minimum  boiling-point.  No  very 
definite  conclusions  are  drawn  from  the  results. 

The  Deliquescence  of  Potassium  Nitrate,  Sodium  Nitrate, 
and  Ammonium  Nitrate.  By  F.  L.  Kortright.  J.  Phys. 
Chem.,  3,  32S-333. — These  three  salts  were  placed  on  watch- 
glasses  in  desiccators  over  mixtures  of  sulphuric  acid  and  water 
of  known  concentrations  and  vapor-pressures,  gradually  increas- 
ing the   amount  of  water  in  the   acid  until  the  salt  gained   in 
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weight.  The  minimum  pressures  of  water  vapor  causing 
deliquescence  were  thus  found  to  be  at  200  between  8.5  and  10.8 
mm.  for  ammonium  nitrate,  between  12.3  and  13.5  mm.  for 
sodium  nitrate,  and  between  15.5  and  16.5  mm.  for  potassium 
nitrate.  The  vapor-pressure  of  pure  water  at  200  is  17.4  mm. 
The  author  has  determined  by  extrapolation  from  existing  data 
the  vapor-pressures  of  saturated  solutions  of  the  salts  and  find 
these  in  agreement  with  the  deliquescence  pressures,  as  theory 
requires. 

On  the  Stability  of  Equilibrium  of  a  One  Component  System. 

By  Paul  Saurel.    /.  Phys.  Chem.,  3,  334-336. 

Notes  on  the  Energy  Theory.  By  J.  E.  Trevor.  /.  Phys. 
Chem.,  3,  339-348. — The  author  differentiates  the  energy-chan- 
ges that  may  take  place  in  any  system  into  (mechanical)  work 
terms  and  into  what  he  calls  work-equivalent  terms ;  the  former 
are  the  product  of  forces  into  changes  of  space  (distance,  surface, 
or  volume),  and  the  latter,  including  all  other  energy-changes, 
are  the  product  of  potentials  into  changes  of  "  quantity-coordi- 
nates." 

ninimum  Boiling-points  and  Vapor  Compositions.    By  J.  H. 

Pettit.  J.  Phys.  Chem.,  3,  349-363. — The  author  has  deter- 
mined the  boiling-points  of  various  mixtures  of  methyl  alcohol 
and  ether,  methyl  alcohol  and  chloroform,  and  methyl  alcohol 
and  acetone,  and  of  the  four  pure  substances.  The  last  two 
mixtures  have  a  minimum  boiling-point  when  the  concentration 
of  the  methyl  alcohol  is  about  ten  per  cent.  The  purpose  of  the 
work  was  to  test  the  "theorem"  of  Bancroft  that  all  miscible 
liquids  whose  temperature-vapor  pressure  curves  intersect  form 
mixtures  with  a  maximum  or  minimum  boiling-point  at  some 
concentration.  Besides  his  own  experiments  the  author  takes 
into  consideration  those  of  others,  and  concludes  that  the  theo- 
rem is  fully  supported  by  the  facts. 

Dissociation  Pressure  before  H.  Sainte-Claire  Deville.    By  P. 

Duhem.  J.  Phys.  Chem.,  3,  364-378. — The  author  points  out 
that  in  1837,  a  French  scientist,  Georges  Aime,  published  a 
thesis  in  which  he  clearly  stated  the  principle  of  constant  dis- 
sociation-pressure, and  communicated  experiments  confirming 
it,  on  calcium  carbonate  and  hydrochloric  acid,  and  sodium  carbo- 
nate and  various  organic  acids,  in  which  he  showed  that  these 
reactions  ceased  when  the  partial  pressure  of  the  carbon  dioxide 
reached  a  definite  value  which  was  independent  of  the  amounts 
of  carbonate  and  acid  brought  together,  of  the  capacity  of  the 
closed  vessel,  and  of  the  presence  or  absence  of  air  in  the  vessel. 
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On  the  Paraanisaldoximes.  By  H.  R.  Carveth.  J.  Phys. 
Chem.,  3,  437-451. — This  investigation  is  along  the  lines  of  pre- 
vious ones  from  the  same  laboratory.      (See  this  Rev.,  4,  97.) 

On  the  Relation  between  Pressure  and    Evaporation.     By 

Edwin  H.  Hall.  J.  Phys.  Chem.,  3,  452-456. — The  author 
states  that  Nernst  in  deriving  the  equation  for  isothermal  chemi- 
cal equilibrium  neglects  the  work  done  on  the  condensed  sub- 
stances that  may  be  involved  ;  and  by  making  this  correction 
the  author  derives  a  relation  between  temperature,  total  pressure, 
and  vapor-density  in  the  case  of  a  pure  solid  or  liquid.  The 
reviewer  would  point  out,  however,  that  if  the  pressure  is  so 
high  as  to  make  the  mentioned  correction  appreciable,  the  devi- 
ations from  the  simple  gas  laws  would  be  so  also  ;  and  the 
derived  relation  would  have  a  different  form. 

Thermal  Coefficients.  By  J.  E.  Trevor.  /.  Phys.  Chem., 
3,  523-547. — A  complete  mathematical  treatment  of  the  funda- 
mental relations  between  pressure,  volume,  temperature,  entropy, 
energy,  free  energy,  the  heat  function,  and  the  thermodynamical 
potential. 

Hydrates  in  Solution.  By  Wilder  D.  Bancroft.  /.  Phys. 
Chem.,  3,  551-554. — Nernst  showed  that,  in  the  case  of  a 
hydrate  of  the  formula,  A.nH.O,  dissociating  into  its  components 
A  and  n  molecules  H20,  the  mass-action  law  requires,  since  for 
not  too  concentrated  solutions  the  concentration  of  the  water  is 
constant,  that  the  concentrations  of  the  hydrate  and  anhydrous 
substance  be  proportional  to  each  other,  or  that  the  proportion 
of  hydrated  substance  be  independent  of  the  concentration.  This 
last  statement,  which  is  obviously  to  be  understood  to  mean  that 
the  ratio  of  hydrate  to  the  sum  of  hydrate  and  anhydrous  sub- 
stance is  constant,  is  misinterpreted  by  the  author  so  as  to  sig- 
nify that  the  ratio  of  hydrate  to  the  total  amount  of  substance 
present,  no  matter  what  its  molecular  condition  may.  be,  is  con- 
stant ;  and  it  is  correctly  shown  by  him  that  in  this  sense  the 
statement  is  not  applicable  to  hydrated  salts  which  at  the  same 
time  undergo  electrolytic  dissociation ;  for  in  that  case  the 
amount  of  undissociated  anhydrous  salt  is,  it  is  well-known,  not 
proportional  to  the  total  amount  of  salt  present.  In  regard  to 
the  equilibrium  of  hydrated  salts  in  solution,  the  reviewer  would 
add  that  it  is  just  as  probable  that  the  ions  are  hydrated  as  that 
the  undissociated  molecules  are. 

The  Specific  Heat  of  Hetals  at  Low  Temperatures.     By  C. 

C.  Trowbridge.  Science,  8,  6-1 1.  The  author  has  deter- 
mined by  the  method  of  mixtures  the  mean  specific  heat  of  cop- 
per, iron,  and  aluminum  between  +  13  and — 1 8 1.40,  the  temper- 
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ature  of  boiling  oxygen  obtained  from  liquid  air,  and  finds  the 
values  0.086S,  0.0914,  and  0.1833  respectively,  which  are  less 
than  the  mean  specific  heats  between  230  and  ioo°  by  7.6,  21.3, 
and  15.7  per  cent.,  respectively. 

H.  M.  Goodwin,  Reviewer. 

Note  on  the  Coefficient  of  Expansion  of  Ice.     By  Edward  L. 

Nichols.  Phys.  Rev.,  8,  184-186. — The  author  gives  the 
result  of  a  direct  determination  of  the  coefficient  of  expansion  of 
artificial  ice  cut  in  the  form  of  a  bar  45  cm.  long,  12  cm.  wide, 
and  5  cm.  thick.  The  measurements  were  made  on  a  dividing- 
engine,  during  a  period  when  the  temperature  varied  from  —  30 
to  — 170.  The  value  0.0000540=1=0.0000020  was  obtained  for  a 
mean  temperature  interval  of  — 8°  to  — 120.  This  value  agrees 
well  with  that  obtained  by  a  similar  method  by  Struve 
(0.0000530),  and  that  obtained  by  Pliicker  and  Geissler 
^0.0000528)  by  the  dilatometer  method.  The  results  of  Brunner 
and  of  Marchand  are  much  lower  :  the  differences  may  be  due 
to  the  specimen  of  ice  employed. 

The  Electrical  Conductivity  of  Non=Aqueous  Solutions.     By 

Azariah  T.  Lincoln.  /.  Phys.  Chem.,  3,  456-494.— This  arti- 
cle forms  a  continuation  of  a  paper  by  Kahlenberg  and  the  author 
on  the  Dissociating  Power  of  Solvents  (this  Rev.,  5,  47).  Addi- 
tional qualitative  determinations  of  the  solubility  of  eighteen 
inorganic  salts,  mostly  chlorides,  were  first  made  in  twenty-nine 
organic  solvents.  Quantitative  conductivity  measurements  were 
then  made  of  solutions  of  ferric  chloride  in  various  organic  sol- 
vents, as  well  as  of  several  solutions  of  bismuth,  antimony,  alu- 
minum chloride,  and  silver  nitrate.  The  work  and  conclusions  of 
other  investigators  are  discussed  and  recapitulated  in  connection 
with  the  results  obtained  and  the  general  conclusion  is  drawn  that 
the  dissociation  theory  and  all  other  proposed  theories  fail  com- 
pletely to  explain  the  results  thus  far  obtained  for  non-aqueous 
conducting  solutions.  No  rigid  classification  of  solvents  with 
reference  to  the  conductivity  of  their  solutions  is  made,  although 
in  general  the  Thomson-Nernst  dielectric  constant  criterion 
is  found  to  hold  true. 

The  Influence  of  Substituents  on  the  Electrical  Conductivity 
of  Benzoic  Acid.  By  Alfred  Tingle.  /.  Am.  Chem.  Soc,  21, 
792-804. — The  electrical  conductivity  of  the  alkali  salts  of  the 
ortho  and  para  halogen-substituted  benzoic  acids  was  determined 
at  25°  C.  for  dilutions  of  64  and  128  liters.  The  difference 
between  the  molecular  conductivity  of  the  same  salts  of  two 
metals  was  found  to  vary  widely  with  the  acid  with  which  the 
metals  were  in  combination.     The  results  are,  however,  consid- 
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ered  only  preliminary.  If  further  measurements  are  to  embrace 
but  two  dilutions,  it  would  be  much  better  to  choose  37  or  64 
liters  and  1024  liters  for  the  reasons  pointed  out  by  Bredig,  and 
then  compare  the  extrapolated  pi^  values. 

Differences  of  Potential  between  Metals  and  Non-Aqueous 
Solutions  of  Their  Salts.  By  Louis  Kahlenberg./.  Phys. 
Chem.,  3,  379-404. — The  potential  differences  between  silver  and 
decinormal  solutions  of  silver  nitrate  in  various  organic  solvents 
were  measured  against  a  normal  electrode  b3T  the  usual  compen- 
sation method  with  capillary  electrometer.  Also  those  between  a 
number  of  other  metals  and  decinormal  solutions  of  such  of  their 
salts  as  were  sufficiently  soluble  in  organic  solvents  were  deter- 
mined. In  all  eighty-nine  combinations  including  some  twenty 
or  more  solvents  were  investigated.  The  conclusion  drawn  by 
Jones  from  a  similar  investigation  with  aqueous,  methyl  and 
ethyl  alcoholic  and  acetone  solutions,  namely,  that  the  electro- 
lytic solution  tension  of  a  metal  is  a  function  of  the  solvent,  is 
further  verified  by  the  more  extensive  data  thus  obtained.  From 
the  values  of  the  potential  difference  of  different  metals  in  the 
various  solvents,  it  is  probable  that  the  order  of  the  metals 
in  the  voltaic  series  also  varies  with  the  solvent.  Values  of  P, 
the  electrolytic  solution  pressure,  could  not  be  computed  for  lack 
of  data  on  the  dissociation  of  the  dissolved  salts.  On  account 
of  the  fact  that  the  electrolytic  solution  pressure  varies  with  the 
solvent  or  mixture  of  solvents,  the  author  seems  to  question  the 
definiteness  and  value  of  the  concept  of  the  quantity  as  such. 
This  seems  to  the  reviewer  unnecessary,  for  the  same  change  of 
numerical  value  is  observed  in  the  solubility  of  all  substances  in 
different  solvents ;  thus,  ordinary  solubility  (that  is,  the 
solution  pressure  of  the  solute)  and  electrolytic  solution  pressure 
of  a  metal,  are  analogous  quantities  and  are  completely  determined 
for  a  given  substance  by  temperature,  pressure,  and  the  nature 
of  the  solvent. 

The  Specific  Heat  of  Solutions  which  Are   Not  Electrolytes. 

By  Wm.  Francis  Magie.  Phys.  Rev.,  9,  65-85. — The  author 
deduces(  under  certain  assumptions) ,  the  relation  that  the  specific 
heats  of  solvent  and  solute  are  constant  at  all  concentrations.  In 
somewhat  different  form  the  same  result  has  also  been  recently 
published  by  Schiller.  To  test  this  relation,  the  specific  heat  of 
various  solutions,  cane-sugar,  dextrose,  mannite,  and  urea  in 
water,  as  well  as  of  solutions  in  alcohol  and  aniline  was  deter- 
mined by  a  modification  of  Pfaundler's  method.  The  relation 
was  found  to  be  verified  in  many  cases.  Alcohol,  either  as  solute 
or  solvent,  formed  an  exception.  The  data  are  as  yet  insuf- 
ficient to  warrant  the  general  conclusion  that  the  molecular 
heat  of  a  dissolved   substance  is  independent  of  the  solvent. 
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On  the  Spectra  of  Krypton.  By  C.  Runge.  Astro-phys.  /., 
I0»  73- — The  krypton  was  prepared  as  described  by  Ramsay  and 
Travers  from  liquid  air,  and  contained  some  argon.  The  gas 
emitted  two  spectra,  one  with  Ley  den  jar  or  spark  gap  in  the  sec- 
ondary circuit,  the  other  without  Leyden  jar  and  spark  gap,  as 
is  the  case  with  argon.  The  lines  due  to  krypton  were  meas- 
ured, argon  lines  being  eliminated  by  comparison  with  a  photo- 
graph of  an  argon  spectrum.  It  is  interesting  to  note  that  the 
author  identifies  the  lines  of  Ramsay's  metargon  with  the  carbon 
lines,  as  was  first  pointed  out  by  Schuster.  He  suggests  that  they 
may  be  due  to  a  compound  of  argon  and  carbon  which  is  not  de- 
composed by  sparking  in  an  atmosphere  of  oxygen. 
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Henry   Fay,  Reviewer. 

A  Contribution  to  Our  Knowledge  of  Dicarbonyl  Cuprous 
Chloride.  By  William  App  Jones.  Am.  Chem.  /.,  22,  287- 
311. — Dicarbonyl  cuprous  chloride,  prepared  by  passing  carbon 
monoxide  into  cuprous  chloride  moistened  with  hydrochloric 
acid,  was  obtained  in  white  crystalline  plates  which  decomposed 
rapidly  on  drying.  The  compound  was  analyzed  by  decompo- 
sing it  by  heat,  measuring  the  carbon  monoxide  liberated,  and 
weighing  the  water  ;  also,  hy  determining  the  increase  in  weight 
of  cuprous  chloride  when  carbon  monoxide  is  passed  over  it. 
The  analyses  show  that  the  compound  has  the  composition  rep- 
resented by  the  formula  Cu2Cl2.2C0.4.HaO.  The  compound  is 
decomposed  by  diminished  pressure  and  by  increase  of  tempera- 
ture. The  gas  given  off  does  not  show  any  marked  increase  in 
chemical  activity.  Oxygen  and  chlorine  cause  only  very  slight 
decomposition,  and  hydrogen  and  nitrogen  are  without  action. 
The  general  properties  of  dicarbonyl  cuprous  chloride  are  similar 
to  those  of  other  inorganic  compounds  containing  carbon  monox- 
ide.    It  is  tc  be  considered  as  a  true  chemical  compound. 

The  Occlusion  of  Hydrogen  by  fletallic  Cobalt  and  Other 
Hetals.  By  Gregory  Paul  Baxter.  Am.  Chem.  J.,  22, 
351-364. — The  amounts  of  hydrogen  occluded  by  metallic  cobalt, 
nickel,  copper,  and  silver  were  determined  by  igniting  the  reduced 
metals  in  a  current  of  air  and  weighing  the  water  formed.  The 
volume  of  occluded  hydrogen  depends  upon  the  amount  of  sur- 
face presented,  the  purity  of  the  metal,  and  the  temperature  of 
reduction.  With  cobalt  the  metal  in  the  form  of  ingots  occludes 
less  hydrogen  than  that  deposited  in  the  form  of  foil  by  the  elec- 
tric current.  The  fine  powder  obtained  from  the  reduction  of  the 
oxide  occludes  hydrogen  in  amounts  varying  with  the  purity 
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and  the  method  of  preparation.  Perfectly  pure  oxide  reduced 
in  hydrogen  at  4oo°-5oo°  occludes  about  half  as  much  gas  as  the 
impure  oxide,  containing  small  amounts  of  alkali  and  silica,  the 
increased  amounts  in  the  latter  case  being  due  to  the  more  porous 
material.  The  property  of  spontaneous  oxidation  was  shown  to 
be  due  not  to  the  amount  of  hydrogen  occluded  but  to  the  large 
amount  of  surface  exposed  to  the  air.  Occlusion  proceeds  slowly 
at  ordinary  temperatures  and  is  dependent  upon  the  time  of  con- 
tact of  the  metal  with  hydrogen.  Nickel  is  subject  to  the  same 
influences  as  cobalt,  the  pure  metal  occluding  only  traces  of 
hydrogen.  The  extent  of  occlusion  varies  with  the  fusion-points 
of  the  metals, — the  higher  the  melting-point  the  greater  is  the 
occlusion.  Silver  and  copper,  whose  melting-points  are  close  to 
the  temperature  of  reduction,  consequently  occlude  smaller 
amounts  of  gas,  because  the  sintering  together  of  the  metal  is 
greater,  thus  diminishing  the  extent  of  the  surface.  Pure  silver 
and  copper  occlude  only  small  amounts  of  hydrogen. 

The  Electrolysis  of  Metallic  Phosphate  Solutions.  By  Har- 
vey M.  Fernberger  and  Edgar  F.  Smith.  /.  Am.  Chem. 
Soc,  21,  1001-1007. — The  current  density,  voltage,  dilution,  and 
temperature  are  given  for  the  quantitative  separation  of  copper 
from  iron,  aluminum,  chromium,  cobalt,  nickel,  zinc,  and  man- 
ganese using  solutions  of  their  phosphates.  Mercury  and  nickel 
may  also  be  precipitated  quantitatively  from  phosphate  solutions. 

Observations  upon  Tungsten.  By  Edgar  F.  Smith.  I.  The 
Action  of  Sulphur  Honochloride  upon  Tungsten  Trioxide.     By 

Hermann  Fleck.  II.  Tungsten  Alkyls.  By  E.  A.Barnett. 
III.  Tungsten  Alkyls.  By  Clarence  Hall.  IV.  Esters  of 
Tungstic  Acid.  By  Claude  Dugan.  V.  The  Atomic  Mass  of 
Tungsten.  By  Willett  E.  Hardin.  /.  Am.  Chem.  Soc,  21, 
1007-1027. — 

I.  By  heating  finely  divided  wolframite,  scheelite,  tungsten 
trioxide,  or  tungsten  dioxide,  with  sulphur  monochloride  to  1450 
tungsten  oxy tetrachloride,  WOCl4,  was  formed  in  scarlet-red 
crystals  which  decomposed  readily  in  the  air.  This  compound 
is  soluble  in  carbon  disulphide  and  sulphur  monochloride,  and 
may  be  purified  by  sublimation.  It  has  been  shown  that  there 
is  a  crystalline  form  of  tungsten  trioxide  which  is  insoluble  in 
sulphur  monochloride  at  1450.  Pure  sulphur  monochloride  does 
not  attack  metallic  tungsten. 

II.  It  was  impossible  to  obtain  tungsten  alkyls  either  by  heat- 
ing metallic  tungsten  with  methyl  iodide,  or  by  the  action  of 
mercury  ethide  upon  tungsten  hexachloride. 

III.  An  unsuccessful  attempt  was  made  to  prepare  tungsten 
alkvls  from  zinc  methide  and  tunsrsten  hexachloride. 
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IV.  Esters  could  not  be  obtained  by  treating  tungsten  oxy- 
tetrachloride  with  alcohols.  The  products  indicated  that  the 
reaction  was  incomplete. 

V.  The  author  has  shown  that  the  usual  methods  of  deter- 
mining the  atomic  weight  of  tungsten  are  not  trustworthy. 
Tungsten  trioxide  prepared  from  tungsten  oxychloride  cannot 
be  obtained  pure  and  its  reduction  to  metal  in  a  current  of  hydro- 
gen consequently  gives  varying  results  for  the  atomic  weight. 
The  metal  does  not  occlude  hydrogen  to  any  extent..  By  oxida- 
tion of  the  metal  to  tungsten  trioxide  results  were  obtained 
which  varied  from  184.  i  to  184.8  because  of  the  volatility  of  the 
oxide.  Analyses  of  tungsten  oxychloride,  and  of  barium  meta- 
tungstate,  were  likewise  untrustworthy.  The  most  probable 
value  the  author  considers  to  be  184,  until  more  accurate  meth- 
ods can  be  devised. 

Note  on  the  Color  of  Chlorine  Solutions.  By  E.  H.  Sarles. 
J.  Am.  Chem.  Soc,  21,  1038. — A  preliminary  note. 
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The  Determination  of  Nickel  in  NickeUSteel.  By  Geo.  Wm. 
Sargent.  J.  Am.  Chem.  Soc,  21,  854-857. — The  steel  is  dis- 
solved in  hydrochloric  acid,  the  iron  oxidized  by  nitric  acid  (the 
excess  of  which  is  removed  by  evaporation  to  dryness),  and  the 
hydrochloric  acid  solution  of  the  residue  treated  with  ether, 
which  has  previously  been  shaken  with  strong  hydrochloric  acid. 
A  single  treatment  was  found  to  suffice.  The  aqueous  solution 
containing  the  nickel  is  treated  with  ammonia  and  the  acidified 
filtrate  with  sulphuretted  hydrogen  to  remove  any  copper.  The 
filtrate  is  concentrated,  ammonia  is  added  in  slight  excess,  then 
measured  quantities  of  solutions  of  silver  nitrate  and  potassium 
iodide,  after  which  a  standard  potassium  cyanide  solution  is 
added  until  the  opalescence  due  to  silver  iodide  just  disappears. 
Compare  the  method  of  Chase  (  Blair  :  The  Chemical  Analysis 
of  Iron,  Appendix  to  Third  Edition);  and  Campell  and  Andrews: 
J.  Am.  Chem.  Soc.,  17,  125. 

The  Quantitative   Estimation  of  Boric  Acid  in  Tourmaline. 

By  George  W.  Sargent.  /.  Am.  Che7n.  Soc,  21,  858-888. — 
The  results  of  the  experiments  described  in  this  paper  are  sum- 
marized at  its  close,  and  cannot  well  be  further  condensed.  The 
paper  includes  a  historical  resume  of  earlier  work  in  this  field, 
and  a  bibliography. 

Electrolytic  Determinations  and  Separations.     By  Lily  G. 
Kollock.    J.Am.  Chem.  Soc,  21,  91 1-928. — The   methods  for 
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the  electrolytic  determination  or  separation  of  a  considerable 
number  of  metals  have  been  subjected  to  examination  with  a 
view  of  defining  with  exactness  the  conditions  essential  for  suc- 
cess, especially  with  respect  to  amperage,  voltage,  and  current 
density.  Reference  to  the  original  article  is  necessary  for  the 
detailed  results. 

The  Precipitation  of  Copper  by  Zinc.  By  John  C.  Shen- 
gle  and  Edgar  F.  Smith.  /.  Am.  Chem.  Soc,  21,  932-933. 
— The  authors  find  that  copper  precipitated  from  its  solutions 
by  means  of  zinc  always  contains  small,  variable  quantities  of 
the  latter  metal. 

Note  :  Analysis  of  Zinc  for  Cadmium   and   Lead.     By  P.  A. 

Mackay.  J.  Am.  Chem.  Soc,  21,  940-941. — The  greater  por- 
tion of  the  zinc  is  dissolved  in  hydrochloric  acid,  leaving  the 
lead  and  cadmium  deposited  upon  the  residual  zinc.  After 
solution  in  nitric  acid  the  lead  is  removed  as  sulphate,  the  cad- 
mium thrown  down  as  sulphide,  dissolved  in  hydrochloric  acid, 
a  known  solution  of  zinc  chloride  is  added,  and  the  wThole  titra- 
ted with  potassium  ferrocyanide. 

Notes  on  the  Determination  of  Sulphur  in  Pig=Iron.     By  M. 

J.  Moore.  J.  Am.  Chem.  Soc,  21,  972-975. — The  author  finds 
marked  differences  in  the  results  obtained  by  volumetric  deter- 
minations of  sulphur  made  upon  shot  samples  and  sand  samples 
of  pig-iron  taken  from  the  same  mixer.  The  results  obtained 
from  the  shot  samples  are  low  as  compared  with  the  gravimetric 
determinations. 

Note  :  The  Determination  of  Chromium  in  Steel.     By  R.  W. 

Mahon.  J.  Am.  Chem.  Soc,  21,  1057-1060. — The  author  states 
the  results  of  experiments  made  to  determine  exact  conditions 
as  to  volume,  quantity  of  reagents,  etc.,  which  are  best  for  use 
in  McKenna's  method  for  the  estimation  of  chromium  (Proc 
Eng.  Soc   Western  Penn.,  11,  No.  6). 

The  Direct  Determination  of  Available  Phosphoric  Acid.     By 

F.  P.  Veitch.  J.  Am.  Chem.  Soc,  21,  1090-1094. — The  author 
shows  that  the  discrepancies  in  the  method  of  Ross  ( U.  S.  Dept. 
Agr.,  Div.  Chem.,  Bull.  38,  17),  as  compared  with  the  official 
method,  arise  from  the  failure  to  take  account  of  the  phosphoric 
acid  in  the  washings  of  the  citrate-insoluble  material.  He  also 
makes  a  comparison  of  the  official  method  with  the  citrate  and 
molybdate  methods,  as  applied  to  the  combined  filtrates  contain- 
ing the  citrate-soluble  and  water-soluble  phosphoric  acid.  The 
molybdate  method  yields  satisfactory  results. 
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Note  upon  the  Determination  of  Nitrogen  in  Fertilizers  Con- 
taining Nitrates.  By  F.  P.  Veitch.  /.  Am.  Cliem.  Soc,  21, 
1094-1095. — The  author  describes  a  modification  of  the  Gun- 
ning method  ( U.  S.  Dept.  Agr.,  Div.  Chem.,  Bull.  46)  slightly 
different  from  that  described  by  Fields  {this  Rev.,  3,  32).  The 
fertilizer  is  treated  with  the  mixture  of  sulphuric  and  salicylic 
acids  in  the  cold. 

The  Determination  of  Graphitic  Carbon  in  Cast  and  Pig 
Iron.  By  Allen  P.  Ford  and  I.  M.  Bregowsky.  /.  Am. 
Chem.  Soc,  21,  1113-1115. — The  use  of  a  platinum  Gooch  filter 
instead  of  a  paper  filter,  and  of  hydrofluoric  acid  to  remove  the 
silica,  is  recommended  by  these  authors.  They  find  that  gra- 
phitic carbon  is  slowly  oxidized  by  nitric  acid  of  1.20  sp.  gr.  on 
boiling,  but  is  not  affected  by  acid  of  1.12  sp.  gr. 

W.  H.  Walker,  Reviewer. 

The  Iodometric  Determination  of  Gold.  By  F.  A.  Gooch 
and  F.  H.  Morley.  Am.  J.  Sci.,  158,  261-266. — In  a  recent 
attempt  to  determine  small  quantities  of  gold  in  solution  by  al- 
lowing auric  chloride  to  react  with  potassium  iodide,  and 
titrating  the  iodine  liberated  with  sodium  thiosulphate,  Peterson 
(Ztschr.  anorg.  Chem.,  19,  63)  found  that  one-half  more  thiosul- 
phate is  consumed  than  would  be  required  if  the  thiosulphate 
were  simply  converted  to  tetrathionate  in  the  usual  manner. 
The  authors  have  studied  this  reaction  and  find  no  evidence  of 
any  variation  from  the  usual  reaction  of  sodium  thiosulphate 
and  iodine.  The  reduction  of  the  auric  salt  and  the  consequent 
liberation  of  iodine  is,  however,  dependent  upon  the  volume  of 
the  solution,  the  mass  of  iodine  present,  and  the  time  of  action. 
By  using  one-thousandth  normal  solutions  the  process  is  made 
fairly  accurate. 

On  the  Volumetric  Estimation  of  Cerium.  By  Philip  E. 
Browning.  Am.  J.  Sci.,  158,  451-459.— The  iodometric  method 
of  Bunsen  {Ann.  Chem.  (Xiebig),  105,  49)  for  the  determination 
of  cerium  is  modified  in  that  a  glass-stoppered  bottle  is  used  in 
the  place  of  a  flask  with  the  neck  drawn  out  and  closed  by  heat. 
As  a  further  check  on  the  accuracy  of  the  method,  the  iodine  set 
free  by  the  reaction  of  cerium  dioxide  and  potassium  iodide  was 
distilled  from  a  retort  in  a  stream  of  carbon  dioxide  and  received 
in  a  solution  of  potassium  iodide.  The  results  obtained  by  both 
these  methods  are  very  satisfactory.  An  attempt  to  estimate 
cerium  dioxide  by  reduction  with  arsenious  acid  proved  unsatis- 
factory. The  statement  by  Stolba  {Ztschr.  anorg.  Chem.,  19, 
194)  that  cerium  could  be  estimated  in  the  same  manner  as  cal- 
cium oxalate,  by  oxidizing  the  precipitated  cerium  oxalate  with 
standard  potassium  permanganate  is  proved  correct. 
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On   the    Estimation    of   Thallium    as   the    Chromate.      By 

Philip  E.  Browning  and  George  P.  Hutchins.  Am.  J. 
Sci.,  158,  460-462. — The  authors  have  repeated  the  work  of 
Baubigny  (Chem.  News,  64,  239)  on  the  gravimetric  estimation 
of  thallium,  and  obtained  results  which  confirm  his  statements. 
Instead  of  weighing  the  thallium  chromate  precipitate,  the  thal- 
lium may  be  estimated  volumetrically  by  determining  the  amount 
of  chromate  in  the  nitrate  by  means  of  standard  solutions  of 
arsenious  acid  and  iodine,  and,  by  difference,  the  amount  of 
chromate  combined  with  the  thallium.  The  results  compare 
very  favorably  with  those  by  the  gravimetric  method. 

PROXIMATE  ANALYSIS. 
A.  G.  Woodman,  Reviewer. 

Directions  for  Certain  Alkaloidal  Assays.  By  H.  M.  Gor- 
din  and  A.  B.  Prescott.  Am.  J.  Pharm.,  71,  462-473. — This 
paper  is  a  resume  of  the  work  done  by  the  authors  on  the  extrac- 
tion of  alkaloids  and  their  volumetric  estimation  as  higher  per- 
iodides.  It  contains  the  directions  for  the  general  method  of 
alkaloidal  extraction  and  assay,  and  for  the  modification  of  the 
general  method  in  special  cases. 

Further  Work  upon  the  Estimation  of  Alkaloids  and  the 
Assay  of  Alkaloidal  Drugs.  By  H.  M.  Gordin  and  A.  B. 
Prescott.  Am.  J.  Pharm.,  71,  514-525. — In  this  paper  the 
authors  present  some  of  the  experimental  data  upon  which  they 
have  based  their  methods  for  alkaloidal  assay,  discussing  the 
composition  and  properties  of  the  periodides  of  emetine  and  of 
hydrastine,  and  giving  directions  for  the  assay  of  hydrastis  and 
the  hot  extraction  of  opium.  A  table  is  appended  showing  the 
comparative  merits  of  the  gravimetric  and  the  iodometric 
methods  of  assay. 

A  Simple  Alkalimetric  Method  for  the  Estimation  of  5alt= 
forming  Alkaloids  with  the  Aid  of  Phenolphthalein  as  Indica= 
tor.  By  H.  M.  Gordin.  Pharm.  Archives,  2,  313-318. — The 
direct  alkalimetric  estimation  of  alkaloids  is  in  many  cases  un- 
satisfactory, owing  to  the  fact  that  the  end-point  is  not  very 
sharp.  In  some  alkaloidal  salts  the  acid  acts  as  if  wholly  free, 
so  that  indicators  show  no  end-point  at  all  until  the  acid  used  is 
all  neutralized.  Often  it  is  necessary  to  make  the  titration  in  a 
solution  colored  by  non- alkaloidal  matter.  To  obviate  these 
difficulties  it  is  proposed  to  dissolve  the  alkaloid  in  an  excess  of 
standard  acid,  precipitate  the  alkaloid  by  some  neutral  alka- 
loidal reagent,  filter,  and  determine  the  free  acid  in  the  filtrate. 
As  there  is  no  alkaloid  in  the  filtrate  to  interfere  with  the  indi- 
cator,   phenolphthalein   can   be   used   with  satisfactory  results. 
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For  ordinary  cases  either  Mayer's  or  Wagner's  reagent  may  be 
used  as  a  precipitant.  Berberine  and  colchicine  cannot  be  esti- 
mated by  this  method. 

Modified  Assay  Process  for  Fluid  Extracts.  By  A.  B. 
Lyons.  Pkarm.  Rev.,  17,  558-560. — For  the  extraction  of 
alkaloids  from  preparations  containing  much  tannin,  such  as 
fluid  exttact  of  cinchona  bark,  it  is  recommended  to  shake  a 
definite  volume  of  the  extract  with  a  dilute  alcoholic  solution  of 
ferric  chloride,  made  alkaline  with  ammonia.  The  mixture  is 
allowed  to  settle,  is  then  filtered,  and  an  aliquot  part  of  it  is 
evaporated  with  dilute  hydrochloric  acid  to  drive  off  the  greater 
part  of  the  alcohol  ;  the  acid  solution  is  then  shaken  with  ether 
to  remove  the  fats  and  waxes.  Finally  the  solution  is  made 
alkaline  with  ammonia,  and  shaken  out  with  ether,  as  usual. 
The  results  obtained  are  satisfactory.  If  desired,  a  solution  of 
basic  lead  acetate  may  be  substituted  for  the  ferric  chloride. 

A  Note  on  the  Assay  of  Opium.  By  William  R.  Lamar. 
Am.  J.  P/iarm.,  72,  36-39. — The  author  has  modified  the  U.  S. 
P.  method  for  the  assay  of  opium  by  increasing  the  amount  of 
alcohol  which  is  added  to  the  aqueous  extract  of  the  opium,  in 
this  wa)r  getting  rid  of  the  objectionable  matters  in  solution. 

On  Acetic  Acid  as  a  Substitute  for  Ethyl  Alcohol  in  Extract- 
ing the  Active  Principles  of  Some  Officinal  Drugs.  By  Edward 
R.  Squibb.  Am.  J.  Pharm.,  J2,  1-9. — In  this  paper,  which  is  the 
third  in  the  series,  the  author  presents  the  results  of  further  ex- 
perience in  the  use  of  acetic  acid  as  a  menstruum,  and  gives  in 
detail  the  procedure  for  the  assay  of  belladonna  root. 

The  Phenylhydrazine  Test  for  Sugar  in  the  Urine.     By  I.  H. 

Coriat.  Boston  Medical  and  Surgical  J.,  141,  518-519. — The 
author  has  studied  the  phenylhydrazine  test  for  sugar  with  especial 
reference  to  the  examination  of  urine,  and  finds  that  substances 
that  interfere  with  Fehling's  or  Nylander's  reagents  do  not  in- 
terfere in  any  way  with  this  test.  It  is  not  necessary  to  remove 
albumin,  and  the  various  sugars  can  be  recognized  by  their 
crystalline  forms  and  melting-points.  The  limit  of  delicacy  of 
the  test  is  about  one  part  in  10,000. 

Lemon  Flavoring  Extract  and  Its  Substitutes.       By  A.  S. 

Mitchell.  /.  Am.  Chem.  Soc,  21,  1132-1137. — The  author 
describes  the  methods  which  he  has  found  most  satisfactory  in 
the  examination  of  lemon  extract.  In  the  absence  of  sugar  the 
oil  of  lemon  is  readily  estimated  by  polarizing  the  extract  in  a 
200  mm.  tube  and  dividing  the  result  in  degrees  by  3.4.  The 
oil  may  also  be  separated  by  the  centrifugal  machine  and  meas- 
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ured  in  an  ordinary  Babcock  skim-milk  bottle.  Tests  for 
various  minor  adulterants  are  described  and  a  table  is  given 
showing  the  results  of  examination  of  several  characteristic  ex- 
tracts. 

On  Rapid  Methods  for  the  Estimation  of  the  Weight  of  Sus- 
pended Matters  in  Turbid  Waters.  By  Charles  L.  Parme- 
lee  and  Joseph  W.  Ellms.  Tech.  Quart.,  12,  145-164. — 
Many  of  the  surface  waters  of  the  central  and  western  parts  of 
the  United  States  contain  such  quantities  of  suspended  matters, 
mainly  clay,  that  this  question  becomes  one  of  considerable  im- 
portance. The  standard  method  of  estimation  of  the  suspended 
material  is  a  gravimetric  one.  In  order  to  secure  a  more  rapid 
method,  comparative  trials  of  the  following  methods  were  made 
on  Ohio  river  water  :  (1)  The  water  was  compared  with  stand- 
ards containing  known  amounts  of  suspended  matter;  (2)  the 
amount  of  light  which  is  absorbed  in  its  passage  through  the 
water  was  measured  directly  ;  (3)  determinations  were  made  of 
the  vanishing-depth  of  a  bright  wire  ;  (4)  a  method  was  em- 
ployed based  on  the  use  of  thediaphanometer.  This  instrument 
consists  essentially  of  a  tube  with  a  transparent  diaphragm  at 
the  lower  end.  Light  is  reflected  up  through  the  tube,  water 
being  admitted  until  an  image  painted  on  the  diaphragm  just 
disappears.  The  results  of  a  number  of  experiments  show  that 
by  the  use  of  standard  clay  solutions  reasonably  close  estima- 
tions can  be  made  when  the  suspended  matters  amount  to  less 
than  25  parts  per  million.  When  the  water  contains  more  than 
this  quantity  of  suspended  matter,  the  diaphanometer  method 
gives  results  which  agree  fairly  well  with  the  gravimetric  esti- 
mations. Greater  variations  in  the  character  of  the  suspended 
particles  is  found  to  increase  the  error  in  the  use  of  any  of  the 
rapid  methods. 

Silica  Standards  for  the  Determination  of  Turbidity  in 
Water.  By  George  C.  Whipple  and  Daniel  D.  Jackson. 
Tech.  Quart.,  12,  283-287. — The  authors  have  substituted  silica 
from  diatomaceous  earth  for  the  kaolin  previously  used,  and  get 
a  uniformity  of  results  which,  taken  in  connection  with  its  ease 
of  use,  lead  them  to  recommend  it. 

F.  H.  Thorp,  Reviewer. 

Notes  on  the  Analysis  of  Dynamite  and  Gelatine=Dynamite. 

By  F.  W.  Smith.  /.  Am.  Chem.  Soc,  21,  425-431. — Typical 
analyses  of  a  dynamite  and  of  a  gelatine-dynamite,  with  notes 
and  precautions,  are  given  in  detail.  Also  various  notes  on  the 
use  of  the  nitrometer,  its  standardizing  by  the  use  of  potassium 
nitrate,  testing  for  leaky  stop-cocks,  etc.,  are  communicated. 
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Tannin  Determination — Estimation  of  Reds  without  the  Use 
of  Filter=paper.  By  J.N.  Hurty.  Leather Manufacturer,  10,33. — 
Two  methods  were  tried.  First,  simple  filtration  through  ignited 
asbestos  in  a  Gooch  crucible  was  used.  Second,  the  material  was 
subjected  to  treatment  in  a  centrifugal  machine  running  2000 
revolutions  per  minute,  for  30  minutes,  to  separate  the  reds  in 
the  extract.  With  chestnut-oak  extract,  an  addition  of  barium 
sulphate  is  necessary,  to  cause  complete  precipitation  of  the  reds. 
Test  analyses  of  quebracho,  chestnut-oak  extract,  and  spent  tan 
(oak  bark)  are  given,  and  compared  with  the  results  obtained  by 
filtering  through  paper.  It  is  concluded  that  neither  asbestos 
nor  barium  sulphate  absorbs  tannin. 

A.  H.  Gill,  Reviewer. 

The  Determination  of  Carbon  JTonoxide,  Hethane,  and  Hy= 
drogen  by  Combustion.  By  E.  M.  Dennis  and  C.  G.  Hop- 
kins. J.  Am.  Chan.  Soc,  21,  398-410. — The  apparatus  em- 
ployed is  a  modified  Winkler  grisoumeter,  with  an  adjustable 
leveling  bulb,  using  mercury  as  the  confining  liquid.  The  gas 
to  be  determined  is  introduced  into  the  grisoumeter,  the  spiral 
brought  to  a  suitable  temperature,  and  a  quantity  of  oxygen 
more  than  sufficient  to  burn  it  passed  in  at  a  rate  not  exceeding 
20  cc.  per  minute.  The  combustion  takes  place  quietly  and 
without  the  appearance  of  a  flame.  The  results  upon  the  single 
gases  were  correct  within  0.1  percent.,  and  upon  mixtures  within 
0.1-0.2  per  cent.  The  apparatus  is  simple  and  easy  of  construc- 
tion and  manipulation,  and  will  be  welcomed  by  all  having  oc- 
casion to  make  gas  analyses. 

The  Preservation  of  Hubl's  Reagent.  By  R.  Bolling. 
Am.  Chem.  J.,  22,  213-214. — The  results  indicate  that  the  alter- 
ation in  the  solution  is  rapid,  and  is  retarded  but  slightly  by  the 
use  of  absolute  alcohol  or  by  the  exclusion  of  air  and  light. 

J.  F.  Norris,  Reviewer. 

The  Valuation  of  Saccharin.  By  E.  Emmet  Reid.  Am. 
Chem.  J. ,  21,  461-471. — The  amount  of  saccharin  in  a  commer- 
cial sample,  which  always  contains  />-sulphaminebenzoic  acid, 
can  be  determined  by  saponifying  the  benzoic  sulphinide  and 
estimating  the  ammonia  formed.  The  saponification  is  effected 
by  heating  at  ioo°  for  several  hours  with  71  per  cent,  sulphuric 
acid,  or  by  boiling  with  dilute  hydrochloric  acid  under  definite 
conditions.  The  latter  method  gives  more  trustworthy  results, 
as  sulphuric  acid  causes  a  slight  decomposition  of  the  sulpha- 
mine  acid.  The  methods  of  analysis  were  applied  with  excellent 
results  to  a  number  of  samples  of  commercial  saccharine  and  to 
mixtures   of   known    composition.     Boiling  sodium   hydroxide 
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solution  readily  converts  benzoic  sulphinide  into  the  sodium  salt 
of  0-sulphaminebenzoic  acid,  but  does  not  break  this  acid  down. 
This  fact  renders  a  determination  of  saccharine  in  the  presence 
of  ammonium  salts  possible.  The  nitrogen  in^>-sulphamineben- 
zoic  acid  was  determined  by  heating  the  acid  with  concentrated 
sulphuric  acid  at  230°-26o°,  making  alkaline,  and  titrating  the 
ammonia  set  free. 

Hydrastine  Hexaiodide,  and  the  Assay  of  Hydrastis  Canaden= 
sis,  by  rieans  of  Standard  Iodine  for  Hydrastine  and  of  Stand- 
ard Potassium  Iodide  for  Berberine.  By  H.  M.  Gordin  and 
A.  B.  PRESCOTT.  J.  Am.  Chem.  Soc,  21,  732-741  ;  Am.  J. 
Pharm.,  71,  257-267. — When  a  dilute  solution  of  hydrastine  is 
added  to  a  large  excess  of  a  solution  of  iodine  in  potassium 
iodide  a  hexaiodide  is  precipitated.  By  determining  the  excess 
of  iodine  the  amount  of  the  alkaloid  can  be  estimated.  If  iodine 
is  added  to  a  solution  of  hydrastine,  a  triiodide  is  formed.  Ber- 
berine is  quantitatively  precipitated  by  potassium  iodide.  A 
detailed  account  of  the  assay  of  hydrastis  canadensis  is  given. 
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Action  of  a  Hard  Water  on  Certain  Metals.  By  Jas.  Lewis 
Howe  and  J.  L.  Morrison.  /.  Am.  Chem.  Soc,  21,  422-425. 
— The  experiments  of  the  authors  show  that  hard  water  contain- 
ing an  excess  of  carbon  dioxide  and  considerable  magnesia,  acts 
readily  upon  zinc,  corrodes  brass,  and  attacks  lead  ;  but  that  alu- 
minum is  not  attacked,  and  in  the  absence  of  air  iron  is  only 
slightly  dissolved. 

GIass=making  in  the  United  States.  By  Robert  Linton. 
Eng.  Min.  J.,  68,  454. — Having  described  briefly  the  methods 
and  materials  used  in  glass-making,  the  writer  gives  calcula- 
tions of  the  cost  of  plate,  window,  flint,  and  bottle  glass-making, 
comparing  with  these  the  cost  of  glass-making  in  Germany.  A 
noticeable  variation  between  the  costs  of  fuel  and  labor  in  the 
two  countries  is  shown.  An  interesting  review  of  the  progress 
of  the  industry  in  this  country  is  included,  and  it  appears  that 
machines  are  being  rapidly  introduced  for  making  fruit-jars, 
lamp  chimneys,  and  similar  articles,  thus  replacing  the  costly 
manual  labor.  Continuous  tank  furnaces  are  displacing  the  old 
pot  furnaces,  and  automatic  weighing  and  mixing  machines  are 
replacing  the  often  careless  "  boss  mixer."  For  fuel,  gas  is  al- 
most universally  used  ;  natural  gas  still  plays  an  important 
though  steadily  diminishing  part,  while  producer  gas,  although 
tnore  troublesome  to  use  than  natural  gas,  has  steadily  replaced 
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coal.  Oil  is  mainly  employed  for  secondary  furnaces,  as  reheat- 
ing and  flattening  ovens,  etc.  Several  analyses  of  materials  and 
different  varieties  of  glass  are  given. 

flanufacture  of  Sodium  Nitrite.  By  M.  A.  Darbon.  Am. 
Gas  Light  J.,  81,  575. — Purified  sodium  nitrate  is  melted  in  large 
cast-iron  vessels,  thus  evaporating  hygroscopic  water  and  de- 
composing iodates,  etc.  The  nitrate  fuses  at  3100  C.  and  the 
temperature  is  raised  to  4oo0-42o°  C.  before  adding  any  lead. 
The  lead  must  be  pure  and  free  from  other  metals,  especially 
antimony.  It  is  made  into  thin  sheets,  and  280  parts  of  lead  are 
used  for  each  100  parts  of  sodium  nitrate.  The  lead  is  gradually 
added  while  stirring  constantly.  The  charge  must  not  be  over- 
heated, or  the  vessel  will  be  rapidly  destroyed.  The  tempera- 
ture is  kept  down  by  adding  cold  nitrate,  if  necessary,  or  by 
drawing  the  fire.  After  all  lead  is  added,  stirring  is  continued 
for  some  time,  and  then  the  charge  is  ladled  out  into  cold  water, 
being  poured  in  a  fine  stream  while  stirring  constantly.  By  the 
decomposition  of  the  sodium  nitrate  some  caustic  soda  is  formed, 
which  dissolves  some  of  the  lead  oxide  formed.  The  whole 
solution  is  therefore  neutralized  with  nitric  acid,  which  precipi- 
tates lead  hydroxide  and  forms  .some  sodium  nitrate.  Lead  ni- 
trate or  sulphuric  acid  may  also  be  used  for  this  neutralizing,  but 
the  latter  forms  sodium  sulphate,  which  separates  as  anhydrous 
salt  in  the  concentration  vessels.  The  aqueous  solution  thus 
contains  nitrite,  unchanged  nitrate,  caustic  soda  holding  lead 
oxide  in  solution,  and  all  soluble  impurities.  The  insoluble 
residue  is  made  up  of  metallic  lead,  litharge,  and  lead  peroxide. 
The  solution  is  diluted  to  6°-8°  Be.  before  neutralizing  with  nitric 
acid,  and  this  is  added  as  long  as  a  precipitate  continues  to  fall. 
Sodium  nitrite  has  a  neutral  reaction,  and  the  commercial  product 
should  not  show  an  alkaline  reaction.  The  solution  is  decanted 
and  evaporated  in  iron  pans  to  42°-45°  Be,  measured  in  the  hot 
liquor,  and  then  cooled  and  allowed  to  crystallize.  The  pure 
crystals  are  recrystallized,  and  the  pure  crystals  "  centriffed," 
washed,  dried  at  500  C,  and  packed.  A  method  of  titrating  ni- 
trite solution  with  standardized  permanganate  solution  is  ex- 
plained. 

A.  G.  Woodman,  Reviewer. 

The  Comparative  Value  of  Certain  Reagents  for  Removing 
Lime  and  Hagnesia  from  Natural  Waters  for  Industrial  Uses. 

By  Martin  L.  Griffin.  J.  Am.  Chem.  Soc,  21,  665-678. — 
The  reagents  used  as  coagulants  were  sodium  hydroxide,  sodium 
phosphate,  sodium  fluoride,  sodium  aluminate,  and  barium  hy- 
droxide. These  were  tried  on  simple  calcium  and  magnesium 
solutions  and  also  on   natural  waters.     While  no  one  reasrent 
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was  found  to  be  best  in  all  cases,  sodium  hydroxide  gave  the 
best  results  with  the  majority  of  waters.  Sodium  fluoride  is  to 
be  preferred  for  waters  containing  calcium  sulphate  and  chlo- 
ride, while  barium  hydroxide  is  most  serviceable  in  the  treat- 
ment of  acid  mine  waters. 

The  Engineering  Chemistry  of  Boiler  Waters.  By  Henry 
Leffmann.  Am.  Gas  Light  J.,  69,  416-418. — This  paper  is  a 
discussion  of  the  causes  of  corrosion  and  scale-forming  in  boilers 
and  of  various  methods  for  preventing  this. 

A.  H.  Gill,  Reviewer. 

Chemical    Analysis    of    Wyoming    Petroleum.       By    E.    E. 

Slosson.  School  of  Mines,  Univ.  Wyo.,  Bull.  3,  26-31. — The 
three  petroleums  examined  are  all  very  heavy,  having  a  specific 
gravity  of  0.915-0.935  and  a  flash  of  i23°-i34°  C.  No  consider- 
able quantity  of  oil  will  volatilize  under  2700  C,  at  which  tem- 
perature it  cracks,  giving  light  and  heavy  products.  On  redis- 
tillation the  oils  break  up  still  further  into  undesirable  mixtures. 
The  crude  petroleum  is  a  better  lubricant  than  any  products  ob- 
tained from  it.  The  three  samples  contained  0.3,  0.1  per  cent, 
and  no  sulphur,  respectively. 

]J.  H.  Richards,  Reviewer. 

The  Quality  of  the  Boiler  Water  Supply  of  a  Portion  of 
Northern  Illinois.  By  James  A.  Carney.  Trans.  Am.  Inst. 
Min.  Eng.,  27,  130-139. — This  paper  is  a  contribution  to  the 
solution  of  the  problem  of  the  best  feed  water  for  locomotive 
boilers.  Thirty-eight  samples  were  taken  from  the  possible 
sources  of  supply  along  the  C.  B.  &  O.  R.  R.  between  Chicago 
and  Burlington,  a  distance  of  about  200  miles.  The  average  of 
the  three  classes  of  water  is  given  in  grains  per  U.  S.  gallon. 
The  total  solids  in  the  surface  waters  were  16.62,  in  the  shallow 
wells  37.99,  and  in  the  deep  waters  72.11  grains,  while  the  in- 
crusting  solids  were  14. 88,  35.09,  and  23.30,  respectively,  for  the 
three  classes  of  waters.  Surface  waters  are  recommended  wher- 
ever practicable,  as  containing  not  only  less  incrusting  solids  but 
less  sodium  salts,  which,  if  present  in  any  quantity,  give  rise  to 
"  foaming." 
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Asterionella :  Its  Biology,  Its  Chemistry,  and  Its  Effect  on 
Water  Supplies.  By  George  C.  Whipple  and  D.  D.  Jack- 
son. /.  AT.  E.  Water  Works  Assoc,  14,  1-23. — Having  been 
enabled   to  collect  Asterionella  quite  pure  and  in  considerable 
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quantities,  the  authors  have  made  a  complete  analysis  of  it.  The 
most  striking  feature  of  the  analytical  results  is  the  high  per- 
centage of  mineral  matter,  amounting  to  57.52  per  cent,  of  the 
dry  weight  of  the  organism  ;  49.48  per  cent,  of  the  dry  weight 
is  silica,  which  forms  the  cell  wall.  The  authors  have  calcula- 
ted the  amount  of  certain  materials,  such  as  silica  and  manga- 
nese, which  a  water  must  contain  in  order  to  admit  of  the  growth 
of  the  organism,  basing  their  calculation  on  the  weight  of  an 
Asterionella  cell.  In  order  to  check  the  growth  of  the  organism, 
it  is  recommended  to  limit  the  supply  of  available  food  material, 
especially  of  silica,  manganese,  iron,  and  nitrates. 

The  Amount  of  Humus  in  Soils  and  the  Percentage  of  Nitro= 
gen  in  the  Humus,  as  Affected  by  Applications  of  Air-slaked 
Lime  and  Certain  Other  Substances.  By  H.  J.  Wheeler,  C. 
L.  Sargent,  and  B.  L.  Hartwell.  /.  Am.  Cliem.  Soc,  21, 
1032-1037. — The  authors  have  carried  out  experiments  on  the 
effect  of  various  fertilizing  materials  on  the  amount  of  humus  in 
soils.  They  find  that,  without  exception,  the  addition  of  air- 
slaked  lime  or  gypsum  lowers  the  total  amount  of  humus,  but 
that  the  percentage  of  nitrogen  in  the  humus  is  increased.  When 
sodium  nitrate  was  applied  without  the  use  of  lime,  the  percent- 
age of  humus  and  of  nitrogen  reached  a  maximum. 

A  Contribution  to  the  Chemistry  of  Butter-fat.  II.  The 
Chemical  Composition  of  Butter=fat.  III.  The  Chemistry  of 
Rancidity  in  Butter=fat.  By  C.  A.  Browne,  Jr.  /.  Am.  C/iem. 
Soc,  21,  807-827  ;  975-994. — II.  By  methods  involving  frac- 
tional precipitation  of  the  insoluble  acids  from  alcohol,  and  solu- 
tion of  the  soluble  acids  in  water  at  different  temperatures,  the 
author  has  made  a  complete  analysis  of  butter-fat  with  the  fol- 
lowing results  : 

Per  cent,  of 
Acid.  Per  cent,  of  acid.  triglycerides. 

Dioxystearic 1.00  1.04 

Oleic 32.50  33.95 

Stearic 1.83  1. 91 

Palmitic 38.61  40.51 

Myristic 9.S9  10.44 

Laurie 2.57  2.73 

Capric 0.32  0.34 

Caprylic 0.49  0.53 

Caproic 2.09  2.32 

Butyric 5.45  6.23 

Total 94-75  100.00 

III.  The  three  factors  most  active  in  the  production  of  ran- 
cidity in  fats  are  openness  to  air,  exposure  to  light,  and  degree 
of  warmth.  One  of  the  chief  changes  produced  consists  in  the 
decomposition   of  /the  oleic  acid,  which   is  partly  broken  down 
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into  compounds  having  an  aldehydic  nature,  as  well  as  into 
lower  oxy-acids.  Another  marked  effect  of  rancidity  upon  fats 
is  in  the  marked  decrease  in  the  heat  of  combustion. 

Notes  on  Testing  Soils  for  Application  of  Commercial  Fer- 
tilizers. By  H.  A.  Weber.  /.  Am.  Chem.  Soc,  21,  1095-1099. 
— Small  samples  of  soils  of  about  five  kilograms  each  are  mixed 
with  various  fertilizers.  Several  seeds  of  different  kinds  of  grain 
are  added  to  each  sample,  and  the  differences  in  the  growth  and 
condition  of  the  plants  noted  from  time  to  time.  From  the  re- 
sults of  this  simple  test  the  needs  of  the  particular  soil  can  be 
readily  learned. 

Studies  on  Bread  and  Bread-making.  By  Harry  Snyder 
and  L.  A.  Voorhees.  c7.  5.  Dept.  Agr.,  Expt.  Sta.  Bull.  67, 
1-5 1. — Among  the  more  important  changes  which  have  been 
found  to  take  place  in  baking  bread  the  following  may  be  noted  : 
(1)  The  starch  undergoes  both  physical  and  chemical  changes. 
From  3  to  4  per  cent,  of  soluble  carbohydrates  are  found  in 
bread,  showing  that  less  than  eight  per  cent,  of  the  total  starch 
is  rendered  soluble.  (2)  The  amount  of  water-soluble  proteid 
which  is  formed  depends  upon  the  degree  of  acidity  of  the  dough. 
(3)  The  physical  properties  of  bread  are  determined  largely  by 
the  expansive  power  of  the  gluten  of  the  flour.  (4)  At  high 
temperatures  there  is  a  partial  volatilization  of  the  vegetable  fat 
in  bread,  especially  when  escaping  water  vapor  is  present  ;  and, 
furthermore,  an  oxidation  of  residual  organic  matter  takes  place. 
When  an  animal  fat  is  added  there  seems  to  be  an  occlusion  of 
fat,  probably  due  to  the  formation  of  dextrin. 

A  Description  of  Some  Chinese  Vegetable  Food  Materials 
and  Their  Nutritive  and  Economic  Value.  By  Walter  C. 
BlasdalE.  U.  S.  Dept.  Agr.,  Expt.  Sta.  Bull.  68,  1-48.— A 
number  of  species  of  Chinese  vegetables,  as  found  in  the  San 
Francisco  market,  amounting  to  about  50  varieties  in  all,  were 
collected,  identified  botanically,  and  in  most  cases  submitted  to 
chemical  analysis.  The  analytical  methods  employed  wrere,  in 
the  main,  the  official  ones.  The  results  which  are  given  add 
much  to  our  knowledge  of  the  chemical  composition  of  Chinese 
food  materials. 

Commercial  Fertilizers.  N.  J.  Agr.  Exp.  Sta.,  Bull.  139, 
1-59  ;  Me.  Agr.  Expt.  Sta.,  Bull.  53,  57-70  ;  N.  Y.  Agr.  Expt. 
Sta.,  Bull.  160,  63-151. 

On  Nitrites  as  a  Product  of  Combustion.  By  Edward  W. 
Axson.  Tech.  Quart.,  12,  219-225. — The  author  has  made 
quantitative  experiments  on  the  amount  of  nitrites  formed  dur- 
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ing  combustion  and  in  breathing,  in  order  to  determine  the  best 
conditions  for  absorption  and  the  comparative  amounts  of  nitrite 
obtained  from  various  sources.  A  test  was  also  made  of  the 
physiological  effects  of  breathing  air  high  in  nitrites. 

The  Action  of  Hepatic,  Renal,  and  Other  Cells  on  Phenol  and 
Indol,  under  Normal  and    Pathological   Conditions.     By  C.  A. 

Herter  and  A.  J.  Wakeman.  J.  Expt.  Medicine,  4,  307-326. 
— In  this  study  of  the  natural  defenses  of  the  organism  against 
injury  through  chemical  agencies  indol  and  phenol  were  selected 
for  use,  because  they  are  normal  products  of  proteid  cleavage  in 
the  intestine,  and  are  often  found  in  abnormal  quantities  in  the 
course  of  digestive  derangement.  In  the  "  contact"  method  of 
study  the  organs  of  healthy  rabbits  were  chopped  into  fine  bits, 
and  a  definite  weight  brought  into  contact  with  weak  solutions 
of  phenol  and  indol.  After  some  time  the  mixture  was  distilled, 
and  the  presence  of  phenol  and  indol  shown  in  the  distillate  by 
color  reactions.  In  the  "  infusion"  method  intravenous  injec- 
tions were  made  of  solutions  of  phenol  and  indol.  In  general, 
the  order  of  activity  of  the  cells  was  found  to  be  liver,  kidney, 
muscle,  brain,  and  blood.  Only  in  the  case  of  the  liver  was  it 
possible  to  get  satisfactory  results  under  pathological  conditions. 
The  prolonged  action  of  chloroform  and  of  ether  decreased  the 
power  of  the  liver  cells  in  the  conversion  of  phenol  and  indol. 
Alcohol  was  found  to  be  without  appreciable  effect.  From  these 
and  further  experiments  with  a  number  of  poisons  the  conclusion 
is  drawn  that  no  pathological  conditions  which  can  be  induced 
in  the  liver  during  life  are  capable  of  destroying  or  limiting  the 
activity  of  its  cells  in  causing  the  conversion  of  phenol  and  indol. 

The  Relation  of  Dextrose  to  the  Production  of  Toxin  in 
Bouillon  Cultures  of  the  Diphtheria  Bacillus.  By  Theo- 
bald Smith.  /.  Expt,  Medicine,  4,  373-397. — The  author  has 
found  that  contrary  to  the  usual  ideas  dextrose  is  not  in  itself 
inimical  to  toxin  production,  but  that  a  certain  amount  of  it  is 
necessary  for  abundant  toxin  accumulation.  If  added  in  quan- 
tities not  greater  than  0.2  per  cent,  to  peptone  bouillon  freed 
from  fermentable  acid-producing  substances,  it  leads  to  the  max- 
imum accumulation  of  toxin  by  utilizing  the  available  peptone 
to  the  best  advantage.  The  lesser  yield  of  toxin  in  ordinary  un- 
fermented  peptone  bouillon  containing  muscle  sugar  may  be  ex- 
plained by  the  assumption  that  the  acid  products  of  muscle  sugar 
are  different  from  those  of  dextrose  and  non-utilizable,  or  else 
that  the  bouillon  contains  unknown  inhibitory  substances  re- 
moved during  fermentation. 

The  Origin  of  Fat  from  Protein  in  the  5o=called  Fatty 
rietamorpohsis     of     Phosphorus     Poisoning.        By     Alonzo 
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Englebert  Taylor.  /.  Expt.  Medicine,  4,  399-407. — In  this 
study  of  fatty  degeneration  a  certain  number  of  frogs,  all  of  the 
same  sex,  of  approximately  the  same  weight,  selected  at  the 
same  time,  and  kept  awake  and  without  food  for  the  same 
period,  were  divided  into  equal  groups.  One-half  of  the  number 
were  poisoned  with  phosphorus,  the  other  half  formed  a  control 
group.  The  dried  residue  of  the  poisoned  frogs  weighed  16.5 
per  cent,  less  than  that  of  the  control  group  ;  it  contained  18.45 
per  cent,  less  protein,  22.64  Per  cent,  less  fat,  and  about  13.3 
per  cent,  less  gl)rcogen.  While  these  results  differ  from  those 
of  other  investigators,  it  is  felt  that  the  more  rigid  conditions 
obtaining  in  the  present  study  render  the  conclusion  that  no  fat 
is  produced  from  protein  the  more  probable  one. 

Experiments  on  the  Conservation  of  Energy  in  the 
Human  Body.  By  W.  O.  Atwater  and  E.  B.  Rosa.  U.  S. 
Dept.  Agr.,  Expt.  Sta.  Bull.  63,  74-94  ;  Phys.  Rev.,  9,  238-251. 
— The  authors  describe  one  or  two  of  the  earlier  experiments 
made  on  men  with  their  modified  form  of  respiration  calorimeter. 
They  find  a  fairly  close  correspondence  between  the  estimated 
income  and  the  measured  outgo  of  energy,  the  difference  being 
practically  less  than  the  limits  of  experimental  error.  The  ex- 
periments, in  general,  demonstrate  the  applicability  of  the  law 
of  the  conservation  of  energy  to  the  human  organism. 

Experiments  on  the  Metabolism  of  Matter  and  Energy  in 
the  Human  Body.  By  W.  O.  Atwater  and  F.  G.  Benedict. 
U.  S.  Dept.  Agr.,  Expt.  Sta.,  Bull.  69,  1-112.— This  bulletin 
contains  detailed  descriptions  of  six  experiments  made  on  the 
metabolism  of  matter  and  energy  in  human  subjects  by  the  use 
of  a  respiration  calorimeter.  Various  improvements  in  the 
methods  of  sampling  the  food  materials  used  and  in  the  methods 
of  examination  of  the  waste  materials  are  described.  The  accu- 
racy of  the  apparatus  and  of  the  methods  for  the  determination 
of  carbon  dioxide,  water,  and  heat  was  tested  with  an  electric 
current,  by  which  known  amounts  of  heat  were  produced  in  the 
chamber  of  the  apparatus,  and  by  burning  alcohol  in  the  cham- 
ber, thus  producing  known  amounts  of  carbon  dioxide,  water, 
and  heat. 

The  Influence  of  the  Presence  of  Pure  Metals  upon  Plants. 

By  Edwin  B.  Copeland  and  Louis  Kahlenberg.  Trans. 
Wis.  Acad.  Sciences,  Arts,  and  Letters,  22,  454-474. — Nageli 
concluded  from  a  study  of  this  subject  that  pure  water  is  harm- 
less, but  that  various  metals  in  infinitesimal  quantities  are  deadly. 
He  was  convinced  that  the  injury  done  to  the  plant  was  of  a 
different  nature  from  ordinary  poisoning  and  proposed  for  the 
new  phenomenon  the  name  of  "  Oligodynamic  effects."     The 
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authors  do  not  accept  this  explanation,  but  consider  the  result  to 
be  due  to  the  presence  of  metallic  salts  formed  by  the  action  of 
the  oxygen  or  the  carbonic  acid  of  the  water  or  of  the  water 
itself.  In  studying  this  question,  a  number  of  experiments  have 
been  carried  out  in  glass  beakers  coated  wTith  paraffin  to  remove 
the  disturbing  influence  of  the  glass.  The  metals  were  used 
where  possible,  in  the  form  of  foil,  in  order  to  expose  a  large 
surface  ;  the  seedlings  used  were  average  plants  selected  from  a 
large  number.  At  the  beginning  of  the  experiment  a  mark  was 
made  10  mm.  from  the  apex  of  the  root  and  the  excess  in  length 
of  these  spaces  over  the  original  was  noted  daily.  The  condition 
of  the  metals  was  also  observed  at  the  end  of  the  experiment. 
The  injury  to  the  plant  was  found  to  depend  largely  upon  two 
factors  ;  namely,  on  the  tendency  of  the  metal  to  go  into  solution 
as  a  chemical  compound  or  salt,  and  on  the  specific  toxicity  of  the 
metal  when  in  solution  in  the  form  of  such  salts.  In  regard  to 
the  first  factor,  it  was  found  that  the  relative  power  of  those 
metals  in  causing  injury  was  closely  related  to  the  magnitude  of 
their  solution  tension  ;  concerning  the  second,  it  was  found  that 
in  general  those  metals  poison  plants  when  present  in  water 
whose  salts  are  already  known  to  be  toxic. 

On  the  Excretion  of  Kynurenic  Acid.  By  Lafayette  B. 
Mendel  and  Holmes  C.  Jackson.  Am.  J.  Physiology,  2, 
1-28. — Kynurenic  acid  is,  with  only  one  exception,  the  only 
quinoline  compound  discovered  in  connection  with  the  animal 
body.  The  object  of  the  authors  was  to  study  the  conditions 
which  determine  and  modify  the  production  and  excretion  of 
kynurenic  acid.  Experiments  were  made  on  dogs  which  were 
fed  on  definite  quantities  of  food,  the  excreted  nitrogen  and 
kynurenic  acid  being  determined  by  analysis.  The  results  ob- 
tained indicate  that  kynurenic  acid  excretion  accompanies  ac- 
celerated proteid  decomposition  and  is  directly  dependent  on  the 
proteid  katabolism.  Similar  results  are  given  by  the  ingestion 
of  both  animal  and  vegetable  proteids  as  well  as  proteoses,  but 
gelatin,  like  the  carbohydrates,  does  not  give  rise  to  kynurenic 
acid  in  metabolism.  Under  the  influence  of  foods  lacking  in 
protein  the  kynurenic  acid  excretion  is  greatly  diminished  or 
absent.  Kynurenic  acid  has  not  been  found  in  the  urine  of  any 
animal  other  than  the  dog. 

The  Origin  of  Fibrinogen.  By  Albert  Mathews.  Am. 
J.  Physiology,  3,  53-85. — It  is  shown  by  a  number  of  experiments 
that  after  defibrination  of  the  blood  of  cats  the  fibrinogen  is  rapidly 
re-formed,  the  amount  becoming  normal  again  in  two  or  three  days. 
This  re-formation  of  the  fibrinogen  takes  place  in  the  absence  of 
the  spleen,  pancreas,  kidneys,  reproductive  organs  or  brain,  but 
does  not  take  place  to  any  appreciable  extent  if  the  small  and  large 
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intestines  be  removed.  The  paraglobulin  of  the  blood  is  not  con- 
verted into  fibrinogen  outside  the  body  nor  by  the  skin  or  more 
remote  tissues.  The  blood  of  the  inferior  vena  cava  both  above 
and  below  the  kidneys  is  poorer  in  fibrinogen  than  is  the  carotid 
blood,  while  the  blood  of  the  mesenteric  vein  is  constantly  some- 
what richer  in  fibrinogen  than  is  the  arterial  blood.  Fibrinogen 
is  not  derived  directly  from  the  proteid  constituents  of  food,  since 
it  is  readily  re-formed  after  six  to  ten  days'  fasting  ;  the  fibrino- 
gen content  of  the  blood  does  not  diminish  during  fasting.  If, 
however,  leucocytosis  be  prolonged  for  several  days  the  fibrino- 
gen content  of  the  blood  increases.  These  various  observations 
point  to  the  decomposing  leucocytes  of  the  blood,  and  chiefly 
those  of  the  intestinal  area,  as  being  the  source  of  the  fibrinogen 
of  the  blood,  although  it  is  hardly  possible  as  yet  to  regard  the 
evidence  as  conclusive. 

On  Hetabolism  during  a  Combination  of  Phosphorus  Poi- 
soning and  Phlorhizon  Diabetes.  By  W.  E.  Ray,  T.  S.  Mc- 
Dermott,  and  Graham  Eusk.  Am.  J.  Physiology,  3,  139-155. 
— In  dogs  diabetic  with  phlorhizin  phosphorus  poisoning  does 
not  cause  any  noteworthy  increase  in  proteid  metabolism  or 
change  the  sugar  excretion  ;  in  dogs  poisoned  with  phosphorus, 
however,  the  administration  of  phlorhizin  brings  about  not  only 
the  usual  preliminary  sweeping  out  of  the  body  sugars  and  the 
establishment  of  the  customary  ratio  between  urinary  dextrose 
and  nitrogen,  but  also  causes  an  increase  in  proteid  metabolism. 
The  authors  consider  the  high  proteid  decomposition  in  phlor- 
hizin diabetes  to  be  due  to  the  non-burning  of  the  carbohydrate- 
like radical  of  the  proteid  molecule.  In  phosphorus  poisoning 
the  proteid  decomposition  is  due  to  the  fatty  degeneration  of  the 
carbohydrate  radical.  The  fatty  infiltration  noticed  in  post- 
mortem examinations  is  due  to  the  action  of  pathologically  hun- 
gry cells  which  attract  the  fat  to  themselves  in  greater  quanti- 
ties than  can  be  utilized. 

A  Preliminary  Note  on  the  Fractional  Precipitation  of 
the  Globulin  and  Albumin  of  Normal  Horse's  Serum  and 
Diphtheric  Serum,  and  the  Antitoxic  Strength  of  the  Precip- 
itates.  By  James  P.  Atkinson.  /.  Expt.  Medicine,  4,  649- 
650. — In  this  preliminary  paper  attention  is  called  to  the  com- 
pounds obtained  from  the  globulin  of  horse's  serum  by  fractional 
precipitation  with  sodium  chloride  at  temperatures  between  room 
temperature  and  720  C.  The  same  phenomenon  is  noticed  in  the 
serum  itself  after  removal  of  the  globulin,  precipitation  beginning 
at  560  C.  and  being  complete  at  8i°.  Each  fraction  of  the  anti- 
toxic globulin  is  found  to  possess  antitoxic  power,  while  the  final 
filtrate  is  free  from  antitoxin. 
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Observations  on  the  Nitrogenous  Metabolism  of  the  Cat, 
Especially    on    the    Excretion    of    Uric    Acid    and    Allantoin. 

BY  IyAFAYETTE  B.   MENDEE  AND  ERNEST  W.   BROWN.       Am.  J. 

Physiology,  3,  261-270. — The  results  of  a  number  of  experiments 
show  that  kyuurenic  acid  is  not  excreted  by  the  cat,  even  under 
conditions  of  increased  proteid  metabolism.  An  increase,  how- 
ever, in  the  excretion  of  uric  acid  is  brought  about  by  feeding 
the  animals  with  thymus  and  pancreas  tissue,  as  is  also  the  case 
with  man  and  with  the  dog.  The  excretion  of  allantoin  is 
noticeable  after  the  ingestion  of  thymus  and  pancreas  tissue  or 
uric  acid,  but  preliminary  experiments  have  failed  to  show  the 
production  of  allantoin  after  the  administration  of  hydrazine  sul- 
phate. 

On  the  Occurrence  of  Iodine  in  the  Thymus  and  Thyroid 
Glands.  By  Lafayette  B.  Mendel.  Am.  J.  Physiology,  3, 
285-290. — The  author  concludes  that  there  is  no  evidence  to 
show  that  the  carefully  isolated  thymus  of  man  or  animals  con- 
tains iodine,  and  considers  the  traces  found  by  other  observers 
to  be  due  to  adherent  thyroidal  tissue.  The  results  of  several 
observations  present  confirmatory  evidence  of  the  absence  of 
iodine  in  the  thyroid  glands  of  newly-born  children.  The  acces- 
sory thyroids  in  man  sometimes  contain  more  iodine  than  the 
thyroids  proper. 

On  the  Chemical  Reaction  of  the  Intestinal  Contents  to 
Various  Indicators,  and  on  the  Nature  of  the  Contents  Es- 
caping from  a  Fistula  Immediately  above  the  IIeo=caecal 
Valve.  By  B.  Moore  and  T.  J.  Bergin.  Am.  J.  Physiology, 
3,  316-325. — The  alkaline  reaction  of  the  intestine  to  methyl 
orange,  lacmoid,  and  litmus,  shows  the  absence  of  hydrochloric 
acid,  and  of  all  stronger  organic  acids  as  acetic,  lactic,  or  buty- 
ric, which  would  be  formed  in  the  bacterial  decomposition  of 
carbohydrates  or  fats.  The  acid  reaction  of  the  intestine  to 
phenolphthalein  the  authors  consider  due  to  the  excess  of  dis- 
solved carbonic  acid.  The  chemical  nature  of  the  substance  es- 
caping from  the  fistula  indicates  that  the  absorption  of  foodstuffs, 
in  the  dog  at  least,  can  be  practically  completed  in  the  small  in- 
testine. A  proteolytic  enzyme,  active  in  alkaline  solution,  and 
a  diastatic  ferment,  also  active  in  alkaline  solution,  are  found  in 
the  dog's  intestine  at  this  level. 

E  H.  Richards,  Reviewer. 

Rivers  Pollution  and  Water  Supplies.  By  Herbert  E. 
Smith.  Conn.  State  Board  of  Health,  Ann.  Rep.,  i8q8,  266- 
395. — The  water  supplies  of  twenty  towns  in  the  state  have  been 
examined  monthly  for  periods  varying  from  three  months  to  one 
year.     The   Naugatuck  and  Quinnipiac  rivers  have  been  exam- 
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ined  during  one  year  at  four  places  each.  The  results  add  valu- 
able data  for  New  England  water-sheds.  There  are  also  given 
the  results  of  a  year's  examination  of  the  sewage  and  effluent 
from  Meriden. 

An  Investigation  of  the  Action  of  Water  upon  Lead,  Tin, 
and  Zinc.  By  H.  W.  Clark.  Mass.  State  Board  of  Health, 
Ann.  Rep.,  30,  541-585. — Eight  hundred  samples  of  water  from 
63  towns  in  the  state  were  examined.  The  water  from  24  towns 
showed  less  than  0.05  parts  of  lead  per  100,000  ;  from  29  towns 
there  was  over  0.1  part,  and  of  these  10  samples  gave  from  0.40 
to  8.55,  results  quite  justifying  the  extensive  examination.  The 
method  finally  used  is  as  follows  :  3.5  liters  are  concentrated  to 
25-30  cc,  ammonium  chloride  and  ammonia  are  added,  and  then 
hydrogen  sulphide  water.  After  standing,  the  hydrogen  sul- 
phide is  expelled  by  boiling,  and  the  separated  sulphides  of  iron, 
lead,  copper,  and  zinc,  together  with  any  suspended  organic 
matter,  are  filtered  off,  the  soluble  coloring-matter  remaining  in 
the  filtrate.  The  residue  is  heated  with  HN03  (1  part  acid,  sp. 
gr.  1.2,  to  5  parts  water),  the  solution  filtered,  concentrated  to 
10-15  cc,  treated  with  5  cc.  strong  HQS04,  and  heated  until 
fumes  of  the  latter  come  off.  If  the  sample  contained  less  than 
0.025  Part  per  100,000  of  iron,  it  is  removed  by  ammonia  and 
the  lead  determined  in  the  filtrate.  If,  however,  there  is  a  larger 
amount,  the  lead  sulphate  is  washed  with  50  per  cent,  alcohol 
until  free  from  iron,  and  then  dissolved  in  ammonium  acetate 
and  the  depth  of  color,  given  by  freshly  prepared  hydrogen  sul- 
phide, compared  with  that  of  standards.  Copper  rarely  inter- 
feres, and  zinc  is  easily  separated  and  determined. 

Report  on  the  Investigations  into  the  Purification  of  the 
Ohio  River  Water  at  Cincinnati.  By  George  W.  Fuller. 
Cincinnati,  i8gg,  1-620. — In  addition  to  many  valuable  data  on 
water  purification  from  the  mechanical  and  bacteriological  point 
of  view,  this  report  contains  the  results  of  daily  examinations  of 
the  Ohio  River  water  over  a  period  of  two  months,  as  compared 
with  the  averages  of  the  previous  year,  and  also  analyses  of  the 
various  effluents.  There  is,  in  addition,  an  account  of  experi- 
ments with  lime  as  a  coagulant  for  suspended  clay,  combined 
with  subsequent  treatment  by  carbon  dioxide  to  remove  the  ex- 
cess of  lime. 
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The  Rate  of  Action  of  Water  on  Certain  a,-  /i,-  and  ^-Halogen 
Substituted  Fatty  Acids.  By  Edwin  DeBarr.  Am.  Chem. 
J. ,  22,  333-351. — In  order  to  determine  the  influence  of  the  posi- 
tion of  the  halogen  atom  on  the  decomposition  of  substituted 
fatty  acids  by  water,  a  number  of  acids  were  heated  with  water 
in  sealed  tubes  at  1500,  as  it  was  found  that  the  reaction  could 
be  most  readily  studied  under  these  conditions.  The  figures 
given  in  the  following  table  are  selected  from  the  large  number 
obtained.  In  the  first  column  are  given  the  percentages  of 
transformation  of  the  respective  acids  at  the  end  of  one-half 
hour.  The  second  column  gives  the  time  in  hours  when  trans- 
formation ceased,  and  the  third  column  the  total  amount  changed 
in  this  time  : 

Acid.  1.  11.  in. 

Monochloracetic 4.06  30  47. 11 

Dichloracetic 5.32  5  17-76 

Trichloracetic 42.38  8  100.00 

a-Chlorpropionic 4.42  3  11.41 

a-Brompropionic 2.93  2  7.06 

"-Brombutyric 3.77  3  9.25 

a-Chlorbutyric 5.80  3  7.50 

£-Chlorpropionic 41.50  4  50.44 

£-Chlorbutyric 29-97  3  37-38 

7-Chlorbutyric 100.00  TV  100.00 

The  order  in  which  decomposition  takes  place  is,  excepting  in 
the  case  of  mono-,  di-,  and  trichloracetic  acid,  not  the  same  as 
is  that  of  the  affinity  constants  of  the  acids.  The  order  of  the 
stability  of  the  compounds  is,  however,  the  same   as  that  of  the 
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affinity.  The  influence  of  the  distance  of  the  halogen  from  the 
carboxyl  group  is  clearly  shown  with  the  butyric  acids,  the  rate 
of  transformation  rapidly  increasing  the  further  the  halogen  atom 
is  removed  from  the  carboxyl  group.  Care  was  taken  to  obtain 
the  acids  necessary  for  the  investigation  in  a  state  of  purity. 
As  a  result  the  physical  constants  determined  are  more  trust- 
worthy than  those  heretofore  obtained.  yS-Chlorpropionic  acid 
melts  at  6i°  and  boils  at  2040.  /^-Chlorbutyric  acid  melts  at  16°- 
16. 50  and  boils  at  1160  at  22  mm.  pressure.  ^-Chlorbutyricacid 
boils  at  1960  (22  mm.)  and  melts  at  120. 

On  the  Nature  of  the  Oxyazo  Compounds.  By  William 
McPherson.  Am.  Chem.J.,  22,364-384. — From  the  work  of  pre- 
vious investigators  to  determine  the  nature  of  the  oxyazo  com- 
pounds, it  has  been  impossible  to  decide  which  of  the  following 
formulae  expresses  the  structure  of  these  compounds:  HO. R.N  : 
N.C6H6,  O.R:  N— NH.CCH6.  The  author  has  obtained  deci- 
sive evidence  by  studying  the  action  of  unsymmetrical  alkylated 
and  acylated  derivatives  of  phenylhydrazine  on  ortho  and  para 
quinones.  The  condensation-products  thus  obtained,  O.R  : 
N — N.R'.C6H5,  were  compared  with  the  free  oxyazo  compounds 
and  the  corresponding  products  obtained  from  these  by  direct 
alkylation  and  acylation.  The  results  prove  that  all  paraoxyazo 
compounds,  as  well  as  their  salts  and  substitution-products, 
possess  the  general  formula  MO. R.N  :  N.C?H6  (M=H,  a  metal, 
acyl,  or  alkyl).  The  work  in  the  ortho  series,  while  not  so  de- 
cisive, points  to  the  conclusion  that  these  compounds  and  their 
acvlated  derivatives  are  monohydrazones  of  orthodiketones, 
O.R  :  N— N.M.C6H6  (M=H  or  acyl).  The  alkylated  substitu- 
tion-products, ontheother  hand,  are  azo  compounds,  R'O.R.N  : 
N.C6H6.  Quinonebenzoylphenylhydrazone  was  prepared  by 
mixing  aqueous  solutions  of  quinone  and  fl'-benzoylphenylhydra- 
zine  hydrochloride.  The  yellow  precipitate  formed  melted  at 
17 1°  after  crystallization  from  benzene.  The  compound,  when 
reduced  with  zinc  and  acetic  acid,  was  split  quantitatively  into 
benzanilide  and  /»-amidophenol.  It  was  converted  by  acids  and 
alkalies  into  benzoic  acid  and  /-oxyazobenzene.  The  hydra- 
zone  which,  from  its  method  of  synthesis  and  its  properties, 
must  have  the  structure  represented  by  the  formula  O  :  CBH4 : 
N.N.C„H6.COC6H5  is  isomeric,  not  identical,  with  the  compound 
formed  by  introducing  the  benzoyl  group  into  ^-oxyazobenzene. 
This  latter  substance  must  have,  therefore,  the  structure 
C6H5CO.O.C6H4.N  :  NC6H6.  From  the  following  facts  the  con- 
clusion is  drawn  that^-oxyazobenzene  is  a  true  azo  compound  : 
(1)  In  the  derivatives  formed  by  the  introduction  of  acyl  or 
alkyl  groups  these  groups  are  joined  to  oxygen.  (2)  It  has 
been  shown  by  Goldschmidt  and  others  that  0-oxyazo  derivatives 
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by  direct  acylation  yield  compounds  which  contain  the  acyl 
group  joined  to  nitrogen.  (3)  Free  j£-oxyazo  compounds  do  not 
react  with  phenylhydrazine,  whereas  all  />-quinonebenzoylpheny  1- 
hydrazine  derivatives,  like  benzoquinone  itself,  react  with  this 
reagent  with  explosive  violence.  (4)  The^-oxyazo  compounds 
are  soluble  in  dilute  alkalies.  The  0-oxyazo  compounds  of  the 
naphthalene  series,  however,  are  not  affected  by  even  concen- 
trated caustic  alkalies.  (5)  The  study  of  the  physical  proper- 
ties of  the^-oxyazo  compounds  leads  to  results  in  accord  with 
those  obtained  by  chemical  methods.  The  acetate  of  />-oxyazo- 
benzene  must  have  the  structure  C6H5.N  :  N.C6H4O.CO.CH3, 
since  it  is  not  identical  with  quinoneacetylphenylhydrazone  (m. 
p.  1180)  made  by  the  action  of  a-acetylphenylhydrazine  on 
quiuone.  The  following  hydrazones  were  prepared  and  com- 
pared with  the  corresponding  derivative  of  the  oxyazo  com- 
pounds with  analogous  results  :  Toluquinonebenzoylphenylhy- 
drazone  (m.  p.  15 1°),  thymoquinonebenzoylphenylhydrazone 
(m.  p.  1320),  a-naphthoquinonebenzoylphenylhydrazone  (m.  p. 
161. 50).  When  benzoquinone  and  ^-methylphenylhydrazine 
hydrochloride  were  brought  together  in  dilute  aqueous  solution, 
an  evolution  of  nitrogen  took  place  and  dimethyldiphenyltetra- 
zone  (m.  p.  1330)  separated.  From  tf-benzylphenylhydrazine 
an  analogous  benzyl  derivative  (m.  p.  145°)  was  prepared. 
When  ar-naphthoquinone  was  used,  however,  a  hydrazone  was 
formed  similar  in  structure  to  the  compounds  prepared  from  the 
acylated  hydrazines.  The  methyl  derivative  melts  at  118.50  and 
the  benzyl  derivative  at  1360.  The  benzyl  ether  of  benzene  azo- 
«-naphthol  (m.  p.  1020),  which  is  isomeric  with  the  latter  com- 
pound, was  prepared  from  the  azo  compound  and  benzyl  chlo- 
ride. When  an  orthoquinone  was  studied  the  results  obtained 
were  different  from  those  described  alone.  The  compound 
formed  by  treating  /3-naphthoquinonehydrazone  with  benzoyl 
chloride  was  found  to  be  identical  with  the  hydrazone  prepared 
by  the  action  of  -tf-benzoylphenylhydrazine  on  (i- naphthoqui- 
none. The  compound,  which  must  contain  the  benzoyl  group 
joined  to  nitrogen,  crystallizes  from  benzene-ligroin  and  melts  at 
19 1°.  When  the  methyl  ethers  were  made,  however,  two  com- 
pounds were  obtained,  an  azo  body  (m.  p.  950)  and  a  quinone- 
hydrazone  (m.  p.    134.50). 

The  Action  of  Benzoyl  Chloride  on  the  Phenylhydrazones  of 
Benzoin.  By  Paul  C.  Freer.  Am.  Chem.  /.,  22,  396-402. — 
In  a  previous  paper  {this  Rev.,  5,  32  ;  see  also//m  Rev. ,  5, 125)  the 
author  described  a  compound  formed  by  the  action  of  benzoyl 
chloride  on  /2-benzoinphenylhydrazone.  From  an  analysis  and 
a  molecular  weight  determination  of  the  substance,  it  appeared 
that  the  chloride  had  simply  effected  a  molecular  rearrangement 
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and  that  the  compound  was  a  third  phenylhydrazone  of  benzoin. 
The  reaction  has  been  investigated  further  and  the  reaction- 
product  described  found  to  be  benzanilide.  The  reaction  is  a 
complex  one,  as  the  following  substances  were  isolated  in  addi- 
tion to  benzanilide  :  benzil,  lophine,  dibenzanilide,  hydrochloric 
acid,  ammonium  chloride,  aniline  hydrochloride,  and  a  large 
amount  of  tar.  When  nitrobenzoyl  chloride  was  used  no  lophine 
was  formed.  The  probable  course  of  the  reaction  by  which  the 
above-mentioned  compounds  are  formed  is  fully  explained. 
Nitrobenzoyl  chloride  reacts  readily  with  both  a-  and  /?-ben- 
zoinphenylhydrazone,  whereas  benzoyl  chloride  does  not  react 
with  the  ^-variety  at  winter  temperature. 

Notes  on  the  Space  Isomerism  of  the  Toluquinoneoxime 
Ethers.  By  William  Conger  Morgan.  Am.  Chem.  J.,  22, 
402-407. — In  a  former  paper  {this  Rev.,  5,  30)  it  was  stated  that 
certain  ethers  of  toluquinonemetaoxime,  whether  formed  by  the 
action  of  hydroxylamine  on  the  quinone  or  by  nitrous  acid  on 
the  corresponding  cresol,  showed  evidence  of  existing  in  iso- 
meric forms.  By  fractional  crystallization  of  the  benzoyl  ester 
two  substances  have  been  obtained,  one  melting  at  1930  and  one 
melting  approximately  at  1440.  The  low-melting  compound, 
which  was  not  obtained  in  a  state  of  purity,  is  changed  slowly 
into  the  high-melting  form  by  repeated  crystallizations  from 
alcohol.  When  heated  at  120°  with  alcohol  the  change  is  rapid 
and  complete.  The  formation  of  isomers  has  been  noted  in  the 
case  of  ethers  prepared  from  acid  chlorides  and  the  sodium  salt 
of  the  oxime  made  by  the  action  of  amyl  nitrite  on  the  sodium 
salt  of  the  cresol.  Under  these  circumstances  the  chance  of  the 
formation  of  side-products  which  would  effect  the  purity  of  the 
ether  is  small,  and,  consequently,  the  results  obtained  indicate 
that  the  isomerism  is  due  to  the  space  relation  of  the  atoms. 
The  following-named  substances  are  described  :  The  sodium  salt 
of  toluquinone-ra-oxime,  bromtoluquinone-0-oxime  benzoyl  ether 
(in.  p.  1840),  toluquinone-0-oxime  benzoyl  ether  dichloride 
(m.  p.  149°),  chlortoluquinone-0-oxime  benzoyl  ether  (m.  p.  185- 
1930  with  decomposition). 

On  the  Constitution  of  <?=Dibromdinitrobenzol — Paradibrom= 
orthodinitrobenzol.  By  D.  F.  Calhane  and  P.  M.  Wheeler. 
Am.  Chem.  J.,  22,  449-458- — When  /-dibrombenzene  is  treated 
with  a  mixture  of  fuming  nitric  acid  and  sulphuric  acid,  the 
resulting  product    consists   chiefly    of     /i-dibromdinitrobenzene 

(Bn,N022,Br4,N026) 
and  a  small  quantity  of  <*-dibromdinitrobenzene.     The  authors 
show  that  the  structure  of  the  latter  compound  is  represented  by 
the  formula  C6HJBr9NOs(Bn>2NOa2,3,Br4).    This  fact  was  estab- 
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lished  by  converting  the  compound  into  a  dibromphenylenedi- 
amine  (m.  p.  94°-95°)  from  which  c-phenylenediamine  was  ob- 
tained by  prolonged  treatment  with  sodium  amalgam.  This  re- 
sult was  confirmed  by  treating  the  /-dibromphenylenediamine 
with  phenanthrenequinone,  which  gave  a  dibromphenanthro- 
phenazine  (m.  p.  2970),  and  also  by  treating  the  diamine  with 
benzil,  when  dibromdiphenylchinoxaline  (m.  p.  2i5°-2i6°)  was 
formed.  As  such  compounds  are  formed  only  from  ^-diamines  the 
structure  of  o'-dibromdinitrobenzene  was  established  since  it  was 
prepared  from  />-dibrombenzene. 

Phenyl  Mustard  Oil  as  a  Reagent  for  the  Detection  of  the 
Alcoholic  Hydroxyl  Group.  By  W.  R.  Orndorff  and  F.  A. 
Richmond.  Am.  Chem.  J.,  22,  458-473. — The  action  of  phenyl 
mustard  oil  on  a  large  number  of  compounds  was  studied,  in 
order  to  discover  if  it  exhibited  the  marked  chemical  reactivity 
which  is  characteristic  of  phenyl  isocyanate.  Its  use  as  a  re- 
agent for  the  detection  of  the  hydroxyl  group  is  limited.  It  re- 
acts to  form  well-crystallized  compounds  with  primary,  second- 
ary, and  tertiary  alcohols,  but  it  does  not  combine  with  unsatu- 
rated alcohols,  acids,  phenols,  or  alcohols  of  the  benzene 
series.  The  addition-products  of  phenyl  mustard  oil  and  the 
following  alcohols  are  carefully  described  :  methyl,  ethyl,  propyl, 
isopropyl,  isobutyl,  tertiary  butyl,  and  isoamyl  alcohol.  When 
phenyl  mustard  oil  was  heated  with  allyl  alcohol,  diphenyl  urea 
was  formed,  and  when  glycol  and  glycerine  were  used,  the  chief 
reaction-product  was  thiocarbanilide.  By  the  action  of  phenol 
on  phenyl  mustard  oil  thiocarbanilide  was  formed,  and  not  the 
phenyl  ester  of  thiocarbamic  acid  which,  according  to  the  litera- 
ture, is  the  product  of  this  reaction. 

The  Ethers  of  Isonitrosoguiacol  in  Their  Relation  to  the 
Space  Isomerism  of  .Nitrogen.  By  John  Iy.  Bridge  and  Wil- 
liam Conger  Mokgan.  Am.  Chem.  /.,  22,  484-489. — Since 
the  authors  have  noted  the  existence  of  stereoisomerism  in  the 
case  of  certain  quinoneoximes,  it  seemed  advisable  to  repeat  the 
work  of  previous  investigators  on  isonitrosoguiacol  in  order  to  dis- 
cover if  isomerism  exists  in  the  derivatives  of  this  compound. 
A  study  of  the  compounds  already  described,  in  addition  to  the 
benzoyl  ether  isonitrosoguiacol  (m.  p.  1880  when  "  dipped"  for 
ten  seconds)  and  its  dibromide  (m.  p.  i53°-i54°)  and  monobrom- 
isonitrosoguiacol  benzoyl  ether  led  to  the  discovery  of  no  case  of 
stereoisomerism. 

Diazocaffeine.  By  M.  Gomberg.  Am.  Chem.  /.,  23,  51-70. 
— When  amidocaffeine  is  dissolved  in  strong  hydrochloric  acid 
and  treated  with  nitrous  acid,  a  diazo  compound  is  formed, 
which  is  stable  only  in  solution  at  a  low  temperature.     Diazo- 
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caffeine  reacts  with  aromatic  phenols  and  amines  with  the 
formation  of  azo  compounds,  which  crystallize  well  and  possess 
intense  dyeing  power.  The  azo  dyes  prepared  from  phenol,  di- 
methylaniline,  phenylenediamine,  and  /3-naphthol  are  described 
in  detail.  That  the  caffeine  molecule  is  not  broken  up  by  the 
action  of  nitrous  acid,  but  that  a  true  diazo  salt  of  caffeine  is 
formed  was  shown  in  two  ways.  First,  when  caffeine  instead  of 
its  amido  derivative  was  subjected  to  the  same  treatment  with 
nitrous  acid,  it  remained  entirely  unchanged  ;  and  second,  the 
azo  dyes  on  treatment  with  stannous  chloride  furnished  almost 
quantitatively  amidocaffeine  and  the  corresponding  aromatic 
body.  The  condensation-product  of  acetoacetic  acid  and  diazo- 
caffeine  is  not  similar  in  structure  to  the  compound  found  under 
like  conditions  with  aromatic  diazo  salts.  The  caffeine  deriva- 
tive is  a  diazo  compound,  CH,COC.(Ns.C8H,N40,)9.COOH, 
whereas  diazo  benzene  chloride  and  acetoacetic  ester  give  a 
hydrazo  and  a  formazyl  compound.  Propyl  and  benzylacetoacetic 
acids  give  analogous  [compounds,  the  introduction  of  two  diazo 
residues  being  made  possible  by  the  elimination  of  the  acetyl 
group  as  acetic  acid.  The  condensation-products, 
R.C(N2CeH9N402),COOH, 

were  obtained  as  dark  crystalline  powders  which  could  be  heated 
to  2850  without  melting  and  without  decomposition.  Diazocaf- 
feine  and  nitroethane  react  readily  with  the  formation  of  a  sub- 
stance of  the  structure  NO,C.CH3.  (N2C8H8N402)2.  The  com- 
pound crystallizes  from  a  mixture  of  chloroform  and  ether  in 
deep-blue  flakes,  melts  at  2i8°-2i9°,  and  shows  marked  changes 
in  color  when  heated  with  water.  Nitropropane  forms  an  analo- 
gous compound  (m.  p.  237°-238°). 

The  Action  of  Ethyl  Iodide  on  Tartaric  Ester  and  Sodium 
Ethylate.  By  John  E.  Bucher.  Am.  Chem.J.,  23,  70-83. — 
Previous  investigators  have  found  it  impossible  to  prepare  sym- 
metrical diethoxysuccinic  ester  by  the  usual  synthetical  methods. 
Neither  the  mono-  nor  disodium  derivative  of  tartaric  ester 
reacts  with  methyl  or  ethyl  iodide,  and  symmetrical  dibromsuc- 
cinic  ester  gives  unsymmetrical  esters  when  treated  with  alkyl 
halides.  The  author  studied  carefully  the  action  of  ethyl  iodide 
on  tartaric  ester  in  the  presence  of  sodium  ethylate,  and  found 
among  the  products  of  the  reaction  three  forms  of  diethoxysuc- 
cinic ester  ;  viz.,  the  unsymmetrical  and  inactive  and  ^-symmet- 
rical varieties.  Some  of  the  monoethoxy  derivative  was  also 
present.  The  proportions  of  the  different  substances  varied  as 
the  proportions  of  the  reacting  substances  were  changed.  The 
diethoxy  derivatives  were  separated  by  saponifying  the  esters 
and  adding  calcium  chloride  when  the  calcium   salt  of  unsym- 
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metrical  diethoxy succinic  acid  was  precipitated.  Tne  symmet- 
rical acid,  obtained  by  extracting  the  acidified  filtrate  with 
ether,  melts  at  gy°-gg°  and  forms  very  soluble  crystalline  potas- 
sium and  barium  salts.  Hydroxyethoxysuccinic  acid  was  iso- 
lated by  precipitating  its  lead  salt.  The  probable  course  of  the 
reaction  which  results  in  the  formation  of  an  unsymmetrical  de- 
rivative from  a  symmetrical  compound  is  explained  by  the 
author.  Preliminary  experiments  indicate  the  formation  of 
oxalacetic  ester  as  an  intermediate  product  in  the  reaction. 

Action  of  Picryl  Chloride  on  Pyrocatechin  in  Presence  oi 
Alkalies.  By  H.  \V.  Hillyer.  Am.  Chem.J.,  23,  125-128. — 
A  compound,   the  constitution  of  which   is  represented  by   the 

/°\ 

formula,  CfiHX       }C6H„(NOn)„,  is  readily  formed  when  an  alco- 

holic  solution  of  picryl  chloride  and  pyrocatechin  containing 
sodium  hydroxide  is  heated  at  6o°-joc  for  six  hours.  The 
author  proposes  to  name  the  substance  of  which  the  above 
compound  is  a  dinitro  derivative,  phenoxozone,  on  account  of 
its  analogy  to  phenoxazine,  which  is  made  in  a  similar  way  from 
picrvl  chloride  and  0-amidophenol,  and  possesses  the  structure 

/NHv 
C6H/  J>C6H2(N02)2.   Dimtrophenoxozone  crystallizes  from 

X  O  / 
benzene,  melts  at  i92°-ig2.5°,  and  sublimes  unchanged  in  the 
form  of  yellow  needles. 

Nitroso  Derivatives  of  Caryophyllene  and  Cadinene  and 
Their  Bearing  on  the  Characterization  and  Classification  of  the 
Sesquiterpenes.  By  Oswald  Schreimer  and  Edward 
Kremers.  Pharm.  Archives,  2,  273-301. — A  number  of  deriva- 
tives of  caryophyllene  and  cadinene  were  prepared  and  carefully 
studied.  As  the  substances  have  well- characterized  physical 
properties  they  will  materially  assist  in  the  study  of  the  above 
compounds  as  well  as  in  the  investigation  of  other  sesquiter- 
penes. Caryophyllene  nitrosite  crystallizes  in  deep-blue  needles, 
melts  at  1130,  and  has  the  rotation  [#]D  —  -+-102.95  in  benzene 
solution.  It  reacts  with  benzylamine,  forming  a  white  crystal- 
line compound,  which  melts  at  1670.  When  exposed  to  the  sun- 
light in  benzene  solution  about  29  per  cent,  of  the  nitrogen  is 
liberated  and  the  /3-compound  is  formed  (m.  p.  i46°-i48°).  In 
alcoholic  solution  a  similar  reaction  takes  place  and  a  third  iso- 
mer, the  o'-compound,  is  formed.  It  melts  at  ii3°-ii4°,  and  is 
either  slightly  dextrogyrate  or  inactive.  By  a  new  method  of 
preparation  a  good  yield  of  caryophyllene  nitrosochloride  (m.  p. 
1580)  was  obtained.     The  nitrosochloride  and  benzylamine  react 
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readily  with  the  formation  of  two  nitrolbenzylamine  bases  (m. 
p.  1280  and  1690).  The  nitrosate  of  the  terpene  melts  at  1480- 
1 490  and  forms  with  benzylamine  a  nitrol  base  (m.  p.  1280), 
which  is  identical  with  the  one  obtained  from  the  nitrosochlo- 
ride.  Contrary  to  the  statement  in  the  literature,  the  authors 
were  able  to  prepare  a  crystalline  hydrochloride  of  caryophyllene 
(m.  p.  69°-70°).  Cadinene  forms  a  nitrosate,  which  melts  with 
decomposition  at  io5°-iio°,  and  a  nitrosochloride  which  melts  at 

o  o 

93  -94  • 

A  Preliminary  Communication  upon  Ricinine.  By  Thomas 
Evans.  /.  Am.  Chem.  Soc.,  22,  39-46. — The  author  shows  that 
the  substance  obtained  by  Tuson  by  extracting  castor  beans  with 
boiling  water,  to  which  the  name  ricinine  was  given,  is  identical 
with  ricidine,  which  was  isolated  by  Schulze  from  the  same 
source  by  a  different  method  of  extraction.  The  compound  crys- 
tallizes in  small  colorless  prisms,  melts  at  193°,  and  gives  results 
on  analysis  agreeing  closely  with  the  formulae  ClfiHJ6N404  and 
C16H1HN404.  The  formation  of  a  chlorplatinate,  described  by 
Tuson,  was  probably  due  to  the  presence  of  an  impurity  in  the 
ricinine  investigated,  since  the  pure  compound  does  not  form 
such  a  salt.  It  does  not  give  a  precipitate  with  silver  nitrate, 
mercuric  nitrate,  or  mercuric  chloride,  but  on  long  standing  a 
concentrated  solution  of  ricinine  and  mercuric  chloride  yield  a 
feathery  crystalline  product.  By  brominating  ricinine  a  substi- 
tution-product (m.  p.  2320)  containing  two  bromine  atoms  was 
obtained.  On  oxidation  with  alkaline  potassium  permanganate 
a  crystalline  acid,  which  melted  at  279°-28o°,  was  obtained. 

Benzenestearosulphonic  Acid  and  Other  Sulphonic  Acids 
Containing  the  Stearic  Radical.  By  E.  Twitchell.  J.  Am. 
Chem.  Soc.,  22,  22-26. — Benzenestearosulphonic  acid, C6H4.S03H. 
C]eHa502,  was  prepared  by  treating  a  mixture  of  oleic  acid  and 
benzene  with  concentrated  sulphuric  acid.  The  acid  is  a 
sticky,  semisolid  mass,  soluble  in  water,  and  forms  alkaline 
salts  which  are  readily  precipitated  by  acids,  bases,  or  salts. 
Analogous  compounds  were  prepared  from  naphthalene  and 
phenol. 


METALLURGICAL  CHEMISTRY. 

H.  O.  Hofman,  Reviewer. 

The  Ultimate  and  Rational  Analysis  of  Clays  and  Their 
Relative  Advantages.  By  H.  Ries.  Trans.  Am.  Inst.  Min. 
Eng.,  28,  160-166. — The  rational  analysis  of  a  clay  which  in  its 
simplest  form  gives  the  three  mineral  constituents,  kaolinite, 
feldspar,  and  quartz,  consists  in  decomposing  and  dissolving  the 
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kaolinite  with  sulphuric  acid  followed  by  caustic  soda,  weighing 
the  residual  feldspar  and  quartz,  determining  the  alumina  in  it, 
and  then  calculating  the  feldspar.  Its  value,  especially  with  fire 
clays  containing  a  small  percentage  of  fluxing  impurities  (iron, 
lime,  and  magnesia)  lies  in  the  fact  that  it  gives  much  informa- 
tion as  to  the  behavior  of  a  clay  in  shrinking  and  melting,  which 
the  ultimate  analysis  does  not  give. 

A  Modification  of  Bischof's  method  for  Determining  the 
Fusibility  of  Clay,  as  Applied  to  Non=refractory  Clays,  and  the 
Resistance  of  Fire=clays  to  Fluxes.  By  H.  O.  Hofman. 
Trans.  Am.  Inst.  Min.  Eng.,  28,  435-44.0. — There  are  two  lead- 
ing methods  of  testing  clays,  the  direct  one  of  Seger  and  the  in- 
direct one  of  Bischof.  In  the  former,  a  clay  to  be  tested  is  com- 
pared with  the  standard  series  of  Seger  ;  in  the  latter  a  clay  is 
toned  up  with  a  silica-alumina  mixture  until  it  shows  in  the  fire 
the  same  behavior  as  the  most  refractory  clay  known,  that  of 
Saarau.  Instead  of  the  Saarau  clay  the  author  chose  the  Seger 
cone  No.  26,  which  forms  the  line  of  separation  between  refrac- 
tory and  non-refractory  clays.  He  toned  up  a  number  of  non- 
refractory  clays  until  they  behaved  in  the  fire  in  the  same  man- 
ner as  did  the  Seger  cone  No.  26,  and  tested  the  resistance  of 
fire-clays  to  fluxes  by  mixing  weighed  samples  of  1.5  grams 
severally  with  increasing  amounts  of  fluxes  until  they  yielded  to 
the  heat  at  which  the  sample  cone  bent  over.  By  this  modifica- 
tion of  Bischof's  method  two  things  can  be  accomplished,  the 
finding  out,  first,  how  much  high-grade  material  is  to  be  added 
to  one  of  an  inferior  character  to  bring  it  up  to  a  certain  stand- 
ard, and,  second,  how  the  resistance  of  acid  or  neutral  materials 
to  the  corroding  influences  of  bases,  or  vice-versa,  can  be  deter- 
mined. 

Does  the  Size  of  Particles  Have  Any  Influence  in  Determining 
the   Resistance  of  Fire=clays  to  Heat  and  Fluxes.     By  H.  O. 

Hofman  and  B.  Stoughton.  Tra?is.  Am.  hist.  Min.  Eng., 
28,  440-444. — In  testing  fire-clays  and  fire-brick  in  the  laboratory, 
the  first  step  is  to  grind  them  to  an  impalpable  powder.  The 
objection  made  to  this  procedure  is  that  the  behavior  of  a  brick 
which  is  a  mixture  of  coarse  and  fine  material  in  the  fire  must 
be  different  from  that  of  the  same  material  when  finely  ground. 
The  experiments  made  with  the  material  just  as  it  is  going  to 
be  used  in  making  the  brick  and  after  fine  grinding,  prove  that 
in  the  laboratory  practically  the  same  results  are  obtained  with 
respect  to  resistance  to  heat  as  well  as  to  fluxes,  whether  the 
material  used  be  finely  ground  or  not. 
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Testing  Lead-tin  and  Lead-antimony  Alloys.  By  J.  Rich- 
ards. J.  Franklin  Inst.,  147,  398-400  ;  Iron  Age,  63,  12. — The 
author  prepared  alloys  of  lead  with  1-24  per  cent,  antimony,  the 
largest  amount  that  will  alloy  with  lead,  cast  them  into  bullets 
to  be  used  as  standards  for  determining  by  direct  weight  the 
percentage  of  antimony  in  hard  lead,  cast  in  the  same  mold  into 
bullets.  The  anomalous  fact  that  2  per  cent,  or  less  antimony 
makes  the  lead-antimony  alloy  heavier  than  pure  lead,  was  cor- 
rected by  preparing  a  separate  set  of  bullets  of  lead  with  2  per 
cent,  antimony  down  to  pure  lead,  the  amount  in  each  bul- 
let diminishing  byo.i  per  cent.  These  bullets  have  a  frosty 
appearance  and  are  therefore  readily  distinguished  from  the 
others.  The  author  prepared  a  similar  series  of  lead-tin  alloys 
in  which  the  tin  diminishes  by  0.1  per  cent. 

A  Furnace  for  Smelting  Zincose  Lead  Ores.  By  L.  Kxoz. 
Eng.  Min.  J.,  68,  279-280. — The  peculiarities  of  this  furnace  are 
that  the  shaft  and  boshes  consist  of  cast-iron  plates  in  which 
water  circulates  through  wrought-iron  pipes  and  that  the  cruci- 
ble, made  of  cast-iron  plates,  is  detached,  being  brought  beneath 
the  furnace  on  a  truck  and  raised  into  position  by  jack-screws. 

Notes  on  Silver  Losses  in  Smelting.  By  M.  W.  Ii.es.  Eng. 
Min.  J.,  68,  307-309,  340-341,  367-369. — This  paper  is  replete 
with  data  from  the  author's  experiments  as  metallurgist  of  the 
Globe  Smelting  and  Refining  Co.,  Denver,  Colorado. 

Notes  on  Lead  Smelting  and  Gold  and  Silver  Refining — 
Slag  Settling  Furnaces.  By  M.  W.  Iles.  Eng.  Min.  /.,  68, 
667-669,  729. — The  paper  discusses  briefly  the  apparatus  used 
for  separating  lead-matte  from  slag  outside  of  the  blast-furnace, 
and  gives  some  facts  relating  to  the  reverberatory  settling  fur- 
nace patented  by  the  author,  and  also  several  complete  analyses 
of  fumes  collected  by  filtering  devices. 

Potash  and  Soda  Salts  from  Natural  Decomposition  of  Lead 

Slags.  By  M.  W.  Iles  and  C.  F.  Shelby.  Eng.  Min.  /., 
67,  650. — At  or  near  the  bottom  of  the  slag-heap  of  the  works  of 
the  Globe  Smelting  and  Refining  Co.,  at  Denver,  the  authors 
found  a  white,  efflorescent  salt  which  was  formed  by  the  decom- 
position of  the  slag  through  atmospheric  agencies.  The  ulti- 
mate analysis  gave  :  S03,  48.45  ;  K20,  28.44  ;  Na„0,  13.48  ; 
CaO,  1. So;  MgO,  0.80 ;  Fe„03,  0.29;  MnO,  0.26;  CI,  0.47; 
loss  on  ignition,  2.40  ;  total,  96.97.  These  results  show  that 
the  bases  were  combined  mainly  with  sulphuric  acid,  which  had 
been  formed  by  the  oxidation  of  the  sulphides  held  in  igneous 
solution  by  the  slag. 
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Potash  and  Soda  Salts  in  Lead  Slags.  By  R.  C.  Canby. 
Eng.  Min.  /.,  68,  3. — Referring  to  the  preceding  paper  the 
author  notes  the  formation  of  similar  potash  and  soda  salts  on 
heaps  of  some  copper  matte  after  exposure  to  snow,  followed  by 
bright,  warm  sunshine. 

Notes  on  Lead  Smelting  and  Gold  and  Silver  Refining — Fans 
for  Handling  Lead  Fume.  By  M.  W.  Iles.  Eng.  Min.  J. , 
68,  78S-789. — The  larger  part  of  this  paper  deals  with  the  de- 
tails of  construction  of  the  fans  used  at  the  silver-lead  works  of 
the  Globe  Smelting  and  Refining  Co.,  at  Denver.  Here  the 
dust-laden  gases  from  the  blast-furnace,  the  zinc  retorts,  and  the 
silver-melting  furnaces,  are  drawn  off  by  fans  and  forced  through 
cotton  filter-bags. 

A   Liquid   from  the   Fume  of  Lead   Furnaces.      By  M.  W. 

Iles.  Eng.  Min.  J.,  68,  576. — The  author  collected  at  the 
works  of  the  Globe  Smelting  and  Refining  Co. ,  at  Denver,  yel- 
low icicles  which  had  formed  on  a  very  cold  day  at  the  extreme 
end  of  the  flue  which  carries  the  blast-furnace  gases  and  dust 
into  the  filtering  department.  They  showed,  after  dissolving  in 
water,  the  following  composition  in  grams  per  liter  :  FeS04, 
88.40  ;  MnS04,  0.68  ;  ZnS04,  24.56  ;  As„03,  1.45  ;  NaCl,  7.26  ; 
Na2S04,  3-69;  K;S04,  2.22;  (NH4)9S04,  33.00;  H2S04,  1.22; 
H2S03,  15.00;  organic  matter,  31.94;  total,  209.42. 

Ammonia  in  Flue-dust.  By  R.  C.  Canby.  Eng.  Min.  J., 
68,  633. — The  author's  attention  was  called  to  the  presence  of 
ammonia  in  flue-dust  from  blast-furnaces,  when  mixed  with 
milk  of  lime  previous  to  bricking. 

Blakemore's  Results  in   Refining  Lead  by  Parkes'  Process. 

By  W.  Jones.  Eng.  Min.  J. ,  68,  273. — Blakemore  found  that 
the  drosses  obtained  in  the  softening  furnace  and  the  desilveriz- 
ing kettle  from  base  bullion  rich  in  gold  and  copper,  were  heavy 
and  contained  large  amounts  of  gold.  The  author  advocates 
the  method,  common  in  American  refineries,  of  matting  the 
dross  in  the  softening  furnace  (seeHofmau,  "Lead,"  5th  edition, 
page  435)  which  leaves  nearly  all  the  gold  in  the  lead  where  it 
belongs,  and  greatly  reduces  the  amount  of  intermediary  prod- 
uct requiring  retreatment.  The  author  also  states  that  he  found 
little  difficulty  in  separating  gold  from  silver  by  zincking  with 
base  bullion  that  contained  three  times  as  much  gold  as  silver. 

Refining  Products.  By  M.  W.  Iles.  School  Mines  Quart., 
20,  397. — This  paper  is  mainly  a  table  containing  forty-eight 
analyses  and  assays  by  H.  Alexander  of  products  from  the  de- 
silverization  of  base  bullion  by  the  Parkes  process,  at  the  works 
of  the  Globe  Smelting  and  Refining  Co.,  at  Denver,  Colo. 
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Silicon  and  Copper  Silicide.  By  O.  J.  Steinhart.  Eng. 
Min.  J.,  67,  710. — The  paper  briefly  points  out  the  uses  to  which 
silicon  and  copper  silicide  made  by  the  Cowles  Electric  Smelt- 
ing and  Aluminum  Co.,  at  Eockport,  N.  Y.,  can  be  put.  In 
making  iron  castings,  silicon  can  take  the  place  of  silvery  irons  ; 
in  steel  castings  low  in  carbon  it  does  away  with  the  use  of  ferro- 
silicon  or  ferromanganese,  which  increases  the  carbon  content. 
Silicon-copper  with  10,  15,  and  30-35  per  cent,  silicon  is  sold  in 
the  form  of  ingots  having  notches  ;  they  weigh  15-18  pounds. 
It  can  be  used  instead  of  phosphide  of  copper  to  promote  the 
soundness  of  copper  and  of  bronze  castings.  Small  quantities  of 
silicon,  up  to  o.  1  per  cent.,  make  the  copper  stronger  than  pure 
copper  without  materially  reducing  its  electrical  conductivity. 
The  following  table  gives  some  interesting  facts  bearing  on  this 
matter  : 

Per  cent,  silicon. 
None  (pure  copper  wire) 
0.02-0.05 

0.05-1. 1  (with  1. 10  Sn) 
0.50 
3-5 

The  Influence  of  Antimony  on  the  Cold-shortness  of  Brass. 

By  E.  S.  SpERRY.  Trans.  Am.  Inst.  Min.  Eng.,  28,  176-190. — 
As  a  basis  for  the  experiments,  the  author  chose  a  high  brass 
containing  60  per  cent,  copper  and  40  per  cent,  zinc,  which 
would  roll  both  cold  and  hot,  and  added  varying  amounts  of 
antimony  in  the  form  of  copper-antimony  alloy.  The  molten 
material  was  poured  into  a  mould  f  X  2f  X  24  inches  with  the 
necessary  precautions  ;  the  plate  was  cleaned  by  scraping  and 
then  rolled.  The  experiments  showed  that  brass  should  not 
contain  over  0.01  per  cent,  antimony  if  it  is  to  roll  satisfactorily. 

The  Influence  of  Bismuth  on  Brass  and  Its  Relation  to  Fire- 
cracks.  By  E.  S.  Sperry.  Trans.  Am.  Inst.  Min.  Eng.,  28, 
427-435. — It  is  usually  believed  that  bismuth  is  more  deleterious 
even  than  antimony  in  casting  brass.  For  the  experiments  a  high 
brass  of  60  per  cent,  copper  and  40  per  cent,  zinc  was  chosen,  and 
varying  percentages  (0.50,  0.25,  0.09,  0.05,  0.02)  of  bismuth 
were  added,  the  alloys  were  cast  into  an  iron  mould  to  an  ingot 
I  X  2f  X  24  inches  and  rolled  when  cold.  The  conclusions  ar- 
rived at  are  that  bismuth  renders  brass  cold-short  as  well  as  hot- 
short,  and  is  the  cause  of  fire-cracks.  High  brass  to  be  cold- 
rolled  should  not  contain  over  0.01  per  cent,  bismuth. 

A  New  Form  of  Ingot  Mould  for  Casting  Brass  or  Bronze 
Ingots,  with  Remarks  on  the  General  Form  of  Ingots.     By  E. 

S.  Sperry.      Trans.   Am.   hist.   Min.  Eng.,  28,  246-253.— The 
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author  illustrates  a  mould  made  of  soft  gray  iron  weighing  about 
35  pounds  which  he  found  suitable  for  casting  ingots  weighing 
15-25  pounds,  also  tongs  suited  both  for  dumping  the  mould  and 
handling  the  ingot  while  hot. 

Reducing-Roasting. — Its  Value  for  Arsenic — Expulsion 
from  Copper  Ores  and  flattes.  By  E.  W.  Scherr.  School 
Mines  Quart.,  21,  66-74. — The  paper  gives  the  results  obtained 
by  an  oxidizing  followed  by  a  reducing  roast  of  a  mixture  of 
arsenopyrite  and  a  copper  matte  (Cu,  50.16  percent.  ;  Ag,  16.82 
ozs.  ;  Au,  0.18  ozs.),  averaging  4.56  per  cent.  As.  The  fur- 
nace was  an  18  X  24  inch  American  Gas  Co.  annealing  furnace. 
Two  lots  of  3f  kilos  were  brought  in  4I  hours  approximately  to 
a  dead-roast  in  shallow  iron  trays,  7  X23  inches  ;  10  per  cent,  of 
finely  pulverized  charcoal  was  added  to  one  of  them,  and  the 
roast  continued  for  1  hour  and  55  minutes,  when  all  the  carbon 
was  consumed.  The  temperature  at  the  beginning,  4600  C, 
was  slowly  raised  to  the  end,  when  it  reached  7670  C.  The  tab- 
ulated and  plotted  results  show  that  during  the  first  two  hours  the 
arsenic  had  been  reduced  to  0.8  and  0.9  percent.,  and  2|hourslater 
to  0.7  per  cent.,  when  charcoal  was  added  to  one  lot,  while  at 
the  end  of  the  roast  both  samples  retained  0.5-0.6  per  cent, 
arsenic.  Copper  began  to  be  converted  into  sulphate  one  hour 
after  starting  ;  after  3  hours  5  per  cent,  was  rendered  soluble, 
the  percentage  of  sulphate  then  diminished  in  one  lot  to  3  per 
cent.  ;  as  soon  as  charcoal  was  added  to  the  other  lot  (5  hours 
after  starting)  the  sulphate  was  quickly  decomposed,  leaving 
only  0.2  per  cent,  soluble  copper.  The  author  believes  that 
during  the  first  period  arsenic  was  eliminated  mainly  as  arsen- 
ious  oxide,  and  to  some  extent  as  disulphide.  The  arsenious 
oxide  was  formed  by  oxidation  of  arsenide  and  by  the  reduction 
of  arsenic  oxide  by  sulphur,  sulphur  dioxide,  and  ferrous  oxide, 
having  been  separated  from  its  base  by  sulphur  trioxide  present 
in  excess.  The  arsenic  remaining  in  the  ore  is  believed  to  be  in 
combination  with  copper  as  arsenate,  in  which  form  it  is  decom- 
posed with  great  difficulty  by  a  reducing  roast. 

Roasting   Copper   Ores   at    Keswick,    California.     By    Th. 

Neilson.  Eng.  Min.  J.,  68,  457. — The  paper  gives  interesting 
data  about  roasting  sulphide  copper  ores  in  heaps,  stalls,  and  the 
Ropp  and  McDougal  mechanical  furnaces.  The  ore  averages  : 
Fe,  38  ;  Cu,  8;  Zn,4;  S,  46  ;  S02,  (?)  and  Al2Os,  3  per  cent.  ; 
Ag,  1.5  ozs.  ;  and  Au,  0.03  ozs.  per  ton.  Stalls  14  X  7  feet  and 
6  feet  high,  170  in  number,  with  a  capacity  of  6,000  tons  of  ore, 
were  first  used,  but  were  replaced  by  heaps  as  the  matting  of  the 
ore  and  the  expense  of  discharging  made  the  work  too  costly. 
The  ore  coming  from  the  mine  is  charged  into  breakers 
with  a  grizzly  with  3-inch  spaces  and  a  screen  with  f-i  inch 
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openings,  thus  furnishing  coarse,  medium,  and  small-size  ore, 
which  is  collected  in  separate  bins.  From  these  it  is  run  on  a 
trestle,  with  bents  15  feet  apart,  over  the  roast-yard,  where  the 
heaps  20  feet  wide,  8  feet  high,  and,  varying  with  the  nature  of 
the  ground,  from  500-1,500  feet  long,  are  erected.  Fines  are 
spread  to  a  depth  of  6-12  inches,  then  follows  the  bed  of  dry 
free-burning  light  wood  (pine,  fir,  cedar,  manzanita)  6  inches 
square  in  four-foot  lengths.  Longitudinal  flues  4  inches  wide, 
and,  at  eight-foot  intervals,  similar  cross  flues,  are  left  open  to 
be  fired  with  kindling.  At  their  intersections  chimneys  %\  feet 
high  are  erected  of  old  boards  or  of  cord  wood,  and  are  filled 
with  kindling.  The  fines  are  covered  with  cord-wood,  and  small 
wood  is  piled  around  the  intersections  of  the  flues.  Coarse  ore 
is  now  dumped  onto  the  bed,  and  a  wall  six  inches  high  of  lump 
ore,  or  waste  rock,  is  built  outside  of  the  wood,  with  arches  over 
the  flues.  Coarse  and  medium  ore  follow,  until  the  heap  has 
nearly  reached  its  normal  height  ;  it  is  followed  by  a  cover  of 
medium  ore  and  then  by  one  of  fine  ore  about  two  inches  in 
thickness.  The  heap  being  erected,  the  stringers  (6X8  inches 
and  16  feet  long),  ties  (4X4  inches),  and  rails  ( 16-20  feet  long), 
are  removed  to  be  used  for  another  heap,  while  the  poles  (4-6 
inches  in  diameter)  are  left,  as  the  cost  of  recovering  them  is  too 
great.  The  heap  is  fired  by  igniting  one-half  pint  of  coal  oil 
poured  into  each  of  the  chimneys.  In  one  hour  after  starting 
the  ore  begins  to  burn.  A  heap  burns  about  six  months,  re- 
ducing the  sulphur  to  12  per  cent.,  of  which  2  per  cent,  is  pres- 
ent as  sulphate.  One  cord  of  wood  is  sufficient  for  120-150  tons 
of  ore.  When  roasted,  the  ore  is  loaded  by  means  of  a  f-yard 
steam  shovel  into  cars  and  goes  to  the  blast-furnace.  Drilling 
holes  10  feet  apart  under  the  heap  and  blasting  loosens  up  the 
roasted  ore  and  helps  the  work  of  the  steam-shovel.  Building 
the  heaps  as  described  costs  17.9  cents  per  ton;  but  this  has 
been  reduced  to  9.31  cents  by  doing  the  screening  at  the 
mine.  Discharging  the  heap  by  hand  costs  23  cents,  by  steam 
shovel  4.92  cents  per  ton.  The  two  McDougal  furnaces,  15  and 
18  feet  in  diameter,  roast  20  and  35  tons  of  fines  (under  one-half 
inch  size)  in  24  hours  at  a  cost  of  12-15  cents  per  ton  for  labor, 
at  $1.85  per  10  hours.  To  the  labor  cost  in  the  Ropp  furnace, 
which  is  about  the  same  as  in  the  McDougal,  30  cents  has  to  be 
added  for  cord- wood  at  $3.00  per  cord.  Granulated  matte  is 
treated  in  both  furnaces. 

The  Bretherton  Blast-heater.  By  S.  E.  Bretherton. 
Eng.  Min.  /.,  68,  689. — An  illustrated  description  is  given  of  an 
apparatus  utilizing  the  waste  heat  of  a  movable  forehearth  for 
heating  the  blast. 
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A  Study  of  the  Elimination  of  Impurities  from  Copper 
flatte  in  the  Reverberatory  and  the  Converter.  By  E.  Kel- 
ler. Trans.  Am.  Inst.  Min.  Eng.,  28,  127-159;  Discussion, 
816-840. — In  bringing  forward  60  per  cent,  copper  matte  to 
metallic  copper  in  the  reverberatory  furnace,  the  first  step  is  to 
crush  the  matte  fine  and  to  roast  it  in  a  hand  reverberatory  fur- 
nace. As  in  large-scale  work  the  complete  clean-up  necessary 
to  arrive  at  satisfactory  data  as  to  losses  in  roasting  is  not  prac- 
ticable, the  author  made  some  small-scale  experiments  in  dead- 
roasting  a  matte  of  the  following  composition  :  Cu,  60. S9  ;  S, 
23.22;  Fe,  12.28  ;  Fe304,  0.34;  Zn,  1.70  ,  Pb,  0.568  ;  Bi,  0.0501; 
Sb,  0.1010;  As,  0.0481  ;  Se,Te,  0.0101  ;  Ag,  61. 1  ozs.  ;  Au, 
0.20  ozs.  He  found  by  comparing  raw  and  roasted  matte  that  5 
per  cent,  of  the  arsenic  and  15  per  cent,  of  the  antimony  had 
been  volatilized.  By  bringing  the  analyses  of  flue-dust  and  raw 
matte  to  the  common  basis  of  Cu  =  100,  and  dividing  the  former 
by  the  latter,  he  found  the  relative  elimination  of  the  elements 
to  be  Cu,  1. 00;  Zn,  1.86;  Pb,  1.88;  Bi,  1.60;  Sb,  8.15;  As, 
27.16  ;  Se,Te,  2.80.  Upon  the  assumption  that  the  elimination 
of  arsenic  is  proportional  to  that  of  sulphur,  and  that  in  actual 
roasting  the  sulphur  content  is  reduced  one-third,  there  will  be 
found  in  the  flue-dust  the  following  percentages  of  the  original 
quantities  in  the  matte:  Cu,  o.  18;  Zn,  0.34;  Pb,  0.34  ;  Bi, 
0.29;  Sb,  1.47;  As,  5.00;  Se,Te,  0.50.  In  smelting  the 
roasted  matte  with  silicious  and  calcic  fluxes  for  bottoms,  there 
are  also  formed  regulus,  slag,  and  incidentally  some  flue-dust. 
The  author  finds  that  arsenic  concentrates  three  times  as  much 
as  antimony  or  bismuth  in  the  bottom,  while  lead,  selenium, 
and  tellurium  concentrate  in  the  regulus.  The  order  in 
which  the  foreign  constituents  are  eliminated  from  the  regulus 
by  slagging,  volatilization,  and  draining  into  the  bottom  is  the 
following :  zinc,  lead,  bismuth,  antimony,  arsenic,  selenium, 
tellurium,  gold,  and  silver.  In  smelting  the  regulus  and  bot- 
toms together  in  a  reverberatory  furnace  for  blister  copper,  the 
order  of  elimination  of  impurities  by  slagging  is  antimony,  lead, 
selenium,  tellurium,  bismuth,  and  arsenic.  In  refining  the  blis- 
ter copper,  the  impurities,  slagged  on  the  basis  of  7  units  slag  to  100 
copper,  were  Pb,  0.0678;  Bi,  0.0009;  Sb,o.oii5;  As,  0.0020,  while 
those  remaining  in  the  refined  copper  were  Pb,  0.0093  \  Bi, 
0.0320  ;  Sb,  0.0651  ;  As,  0.0586  ;  andSe,Te,  0.0098.  In  refin- 
ing converter  copper,  the  order  of  slaggability  was  lead,  anti- 
mony, arsenic,  bismuth,  and  selenium-tellurium.  After  discuss- 
ing the  reduction  of  slags  from  the  reverberatory  process  in 
the  reverberatory  furnace  and  of  refinery  slags  in  the  blast-fur- 
nace, the  author  sums  up  the  elimination  of  impurities  in  the 
total  reverberatory  process  of  copper  smelting  by  comparing  the 
values  of  the  raw  matte  with  those  of  the  refined  copper  and 
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shows  that  the  following  percentages  are  eliminated  by  it  :  Pb, 
99;  Bi,  54;  Sb,  50;  As,  21  ;  3e,Te,  60.  In  converting  matte 
of  a  composition  similar  to  that  brought  forward  in  the  rever- 
berator}' furnace,  the  author  shows  that  the  following  percen- 
tages of  impurities  are  eliminated  :  Pb,  95-99.4  ;  Bi,  94-96  ; 
Sb,  62-73  ;  As,  73-91  ;  Se,Te,  57.71  ;  varying  with  the  size  of 
the  converter  and  the  extent  to  which  the  blowing  was  carried, 
a  few  minutes'  overblowing  being  more  efficient  than  hours  of 
flapping  in  the  reverberatory  furnace.  In  the  discussion  of  the 
paper  the  author  tells  of  his  laboratory  experiments  on  the 
elimination  of  impurities  by  the  James  Direct  Process.  His  re- 
sults are  unfavorable  to  it. 

The  Jackson  System  of  Treating  Ores.  By  A.  Phillips. 
Eng.  Min./.,  68,  34  ;  by  Van  Zwaluwenburg,  Ibid.,  68,  363- 
364. — A  silver-gold  ore  is  to  be  dead-roasted  in  a  mechanical 
roaster  with  stationary  hearth  ;  at  the  discharge  it  is  to  drop 
into  a  heated  chamber,  being  at  the  same  time  supplied  with 
salt  and  iron  sulphide,  which  are  to  do  the  chloridizing.  After 
passing  through  the  chamber,  the  chloridized  ore  is  to  be  cooled 
by  passing  through  the  open  air,  then  fed  into  tanks,  leached  with 
brine  and  sodium  hyposulphite,  and  the  gold  precipitated  by 
some  electrical  means.  Van  Zwaluwenburg,  who  experimented 
at  a  large  lixiviation  plant  in  Mexico  with  the  electrical  precipi- 
tation, found  it  unsatisfactory  as  regards  the  deposition  of  silver 
and  that,  in  addition,  the  hypo  salt  was  decomposed. 

The  Alluvial  Deposits  of  Western    Australia.      By   T.    A. 

Richards.  Trans.  Am.  Inst.  Min.  Eng.,  28,  490-537. — This 
paper,  mainly  of  a  geological  character,  has  a  number  of  inter- 
esting illustrated  descriptions  of  the  separation  of  placer  gold 
from  sands  by  dry-blowing. 

Water  Required  for  Stamp=milling.  By  G.  W.  Riter. 
Eng.  Min.  /.,  68,  278. — The  author  gives  some  data  from  his 
experience  with  ores  from  Eureka  Hill,  Tintic  District,  Utah, 
on  the  water  required  by  the  combination  process,  i.  e.  stamp- 
ing, concentrating,  and  treating  of  settled  tailings  by  pan  amal- 
gamation. The  amounts  required  per  ton  of  ore  were  if  tons 
for  crushing,  concentrating,  amalgamating,  and  retorting  ;  and, 
if  the  steam  required  for  power,  drying  concentrates,  heating 
pans,  etc.,  be  included,  this  figure  was  raised  to  nearly  2  tons. 

Silver-Plating  of  Amalgam  Plates  for  Gold  Mills.     By  A.  J. 

Clark.  School  Mines  Quart.,  21,  48-56. — The  paper  is  a  de- 
scription of  a  method  used  for  replating  the  silver-plated  amalgam 
plates  (54  inches  wide  and  8-12  feet  long)  of  the  mills  of  the  Home- 
stake  and  Higland  Mining  Cos.,  at  Lead  City,  S.  D.,  after  these 
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had  shown  a  decrease  in  recovery  of  gold  as  soon  as  the  original 
plating  had  begun  to  wear  off.  In  order  to  have  the  silver  ad- 
here firmly  to  the  copper  plate,  this  must  be  absolutely  clean. 
On  a  new  plate,  any  scale  rolled  into  the  surface  would  cause 
the  silver  to  form  a  rough  deposit  easily  rubbed  off  in  the  daily 
collection  of  amalgam.  A  thin  film  of  oxide  or  grease  would 
give  a  somewhat  uneven  deposit,  quickly  washed  off  by  the 
stream  of  pulp.  On  an  old  plate,  after  scraping  off  the  remain- 
ing amalgam,  the  quicksilver  has  to  be  removed.  Scraping  by 
hand  with  acid  treatment  proved  unsuccessful.  Stripping 
(solution  of  any  gold,  silver,  mercury,  by  the  anode  action  of  an 
electric  current  using  iron  plates  as  cathodes  and  potassium 
cyanide  as  electrolyte)  proved  successful  as  far  as  the  cleaning 
was  concerned,  but  it  left  the  copper  plate  pitted,  and  while  it 
took  a  good  silver  deposit,  when  used  in  the  battery  it  did  not 
work  satisfactorily,  the  heavier  sands  settling  in  the  hollows. 
Stripping  had  to  be  supplemented  by  a  power  scraper.  A  buff 
wheel  with  an  emery-cutting  surface  was  used,  a  small  fan  suck- 
ing off  the  cuttings  and  discharging  them  into  a  box  filled  with 
water.  The  scrapings  were  amalgamated  in  a  Knox  pan  yield- 
ing a  bullion  with  Au,  5-14,  Ag,  14-23,  and  Cu,  72  per  cent. 
Two  men  clean  three  plates  in  ten  hours.  The  plates  were 
painted  twice  on  the  reverse  side  with  a  solution  of  asphaltum 
in  turpentine  and  then  brought  to  a  slightly  inclined  working 
table  having  cross  strips  of  wood  covered  with  rubber  and  a 
gutter  to  carry  off  the  washings.  The  wood  was  painted  with 
asphalt,  and  the  whole  placed  under  a  hood  connected  with  a 
fan.  The  scraped  side  of  the  plate  may  require  scouring  with 
sand  or  pumice  stone  to  remove  scale  (the  sand  going  to  the 
mill ) ,  acid  treatment  ( equal  amounts  of  nitric  and  sulphuric  acids 
with  1-5  per  cent,  of  hydrochloric  acid)  to  remove  remaining 
oxides  or  mercury,  a  hot  concentrated  potash  or  soda  wash  to 
remove  grease,  a  painting  with  potassium  cyanide  followed  by 
one  with  cyanide  of  mercury,  which  tends  to  improve  the  adher- 
ence of  the  deposit.  The  depositing  vat  was  15^  feet  long  by  30 
inches  wide  ;  it  was  made  of  3-inch  red-wood,  heavily  strapped, 
and  lined  with  a  layer  of  asphaltum  by  melting  and  pouring  it 
in  and  ironing  it  out.  The  tanks  were  found  to  spread  2\  inches 
when  filled,  necessitating  loosening  the  nuts  of  the  straps.  The 
depositing  vat  was  set  in  a  cement  vat  3  feet  deep  to  catch  any 
leakage.  There  was  a  tank  of  pine  wood,  10  X  5  X5  feet,  painted 
with  asphalt  into  which  the  solution  could  be  siphoned  when  it 
might  require  to  be  renovated.  A  plate  was  suspended  by  long 
hooks  (passing  through  holes  punched  2  feet  apart  along  the 
edge)  from  a  longitudinal  bar  held  at  the  ends  by  a  differential 
pulley  and  supported  in  the  center  by  a  lever.  The  electrolyt 
was  a  solution  of  silver  chloride  in  potassium   cyanide  carryin 
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2.5  ozs  of  silver  and  one-half  pound  of  potassium  cyanide  to  the 
gallon.  From  15-20  silver  plates,  3  feet  by  6  inches  and  one- 
fourth  inch  thick,  were  used  as  anodes  for  one  copper  cathode. 
With  a  single  plate  and  an  electrode  distance  of  16-17  inches, 
an  electromotive  force  of  1.5  volts  was  ample.  With  a  pair  of 
plates  hung  back  to  back  with  anodes  on  either  side  and  an  elec- 
trode distance  of  10-12  inches,  2-2.25  volts  were  necessary. 
The  rate  of  deposition  was  0.35-0.50  oz.  per  square  foot  per 
hour.  A  new  solution  did  not  work  so  well  as  one  that  had 
been  used  for  some  time.  Every  day  the  solution  had  to  be 
stirred  to  correct  a  tendency  of  layering.  After  the  deposition 
has  been  going  on  for  10  or  15  minutes  the  plate  is  drawn  out 
and  any  imperfections  corrected  by  scouring.  The  composition 
of  the  electrolyte  has  to  be  checked  by  determining  the  silver 
and  free  potassium  cyanide. 

De  Laflar's  flercur  Mines.  By  H.  h.  J.  Warren.  Eng. 
Min.J.,  68,  754-756;  787;  788. — The  paper  discusses  the  oc- 
currence of  the  ore,  the  mining  and  the  metallurgical  treatment. 
There  are  two  varieties  of  ore,  oxidized  and  base  ;  a  third  class 
called  mixed  ore,  a  talcose  oxidized  material,  is  recognized  in 
the  mill.  The  gangue  consists  of  quartzite,  limestone,  shale, 
and  clayey  talcose  material  ;  it  contains  20-30  per  cent.  Si02. 
The  oxidized  ore  is  yellowish  to  brownish,  the  base  ores  carry 
1-5  per  cent,  realgar  and  orpiment,  cinnabar  is  occasionally 
found.  The  value  in  gold  shows  a  range  of  $2.oo-$6o.oo,  and 
usually  varies  from  $3. 00-$  12. 00  per  ton.  The  ore  is  passed 
through  crushers,  roughing  rolls,  and  finishing  rolls  with  inter- 
vening screens,  leaves  the  last  reduced  to  a  limiting  sieve  with  one- 
eighth  inch  holes.  The  oxidized  ores  are  leached  raw,  the 
mixed  ores  are  calcined  in  two  Holthoff-Wethey  mechanical  fur- 
naces (100  X  12  feet),  passing  through  them  insix  hours.  Each 
treats  145  tons  in  24  hours,  and  consumes  8  tons  of  coal.  The 
object  of  calcining  is  to  remove  the  combined  water  and  thus 
render  the  ore  readily  leachable.  The  base  ores  with  2-5  per 
cent,  sulphur  and  0.95-2.50  per  cent,  arsenic  are  roasted  in 
4  Jacklin  mechanical  furnaces  (120  X  12  feet)  passing  through 
them  in  8  hours.  A  furnace  roasts  70  tons  in  24  hours,  con- 
suming 7  tons  of  coal,  and  reduces  the  arsenic  to  0.10-0.15  per 
cent.  The  oxidized,  calcined,  and  roasted  ores  are  collected  to- 
gether in  a  general  charging  bin  whence  they  go  to  the  leaching 
vats.  There  are  26  steel  leaching  tanks  (50  X  25  feet  and  5  feet 
deep),  each  holding  250  tons  of  ore.  On  the  bottom  are  spread 
50  tons  of  cherty  material,  making  a  10-inch  filter  bed.  A  tank  is 
filled  from  side  dump-cars  by  3  men  in  8  hours.  First  a  strong 
0.4  per  cent,  solution  of  cyanide  is  turned  on  from  the  bottom 
through  10  2-inch  openings  ;   it  takes  8  hours  to  rise  to  the  sur- 


Metallurgical  Chemistry.  5] 

face,  stands  16  hours,  and  then  leaching  by  percolation  is  begun 
and  continued  for  24  hours.  The  first  leaching  is  followed  with 
a  weak  (0.3  per  cent.)  solution  until  the  gold  has  been  ex- 
tracted, which  takes  two  or  three  days,  after  which  the  wash- 
water  is  turned  on.  The  rate  of  washing  is  one  inch  per  hour, 
the  weight  of  solution  and  wash-water  used  is  about  twice  that 
of  the  ore.  The  leached  ore  is  shoveled  through  openings  in  the 
bottom  into  cars  by  ten  men  in  four  hours.  Solutions  and  wash- 
water  flow  into  two  collecting  tanks  (20  feet  in  diameter  and  12 
feet  deep),  whence  they  are  pumped  into  three  precipitating 
tanks  (16  feet  in  diameter  and  8  feet  deep).  The  gold  is  pre- 
cipitated by  means  of  zinc  dust.  While  the  solution  flows  into 
a  tank  it  is  kept  stirred  by  compressed  air  passing  at  a  pressure 
of  20  pounds  through  a  one-half  inch  pipe.  When  a  tank  is  filled 
with  its  first  solution,  30  pounds  of  zinc  dust  are  given,  with 
the  second  charge  20  pounds,  and  with  the  third  and  the  rest  10 
pounds,  15  pounds  being  required  on  the  average  for  a  full 
charge  of  liquor,  which  weighs  30  tons.  When  the  precipita- 
tion is  finished,  the  solution  is  allowed  to  settle  and  is  passed 
through  ten  filter-presses  (Stillwell-Bierce  and  Smith- Vaile  pat- 
tern, 24  inches  square)  into  a  sump  24  feet  in  diameter  and  8 
feet  deep.  The  solution  before  precipitation  contains  $3.00  gold 
per  ton,  and  after  precipitation  $0.20  ;  the  zinc  consumption  is 
1^  pounds  per  ounce  of  gold.  Before  bringing  the  low  solution 
to  the  normal  standard  by  the  addition  of  fresh  potassium  cya- 
nide, one  pound  of  caustic  soda  is  added  to  a  ton  of  solution  so  as 
to  preserve  its  alkaline  character.  At  the  monthly  clean-up,  the 
precipitate  from  the  vats  and  filter-presses  is  dried  and  heated  in 
shallow  pans  in  a  muffle  furnace  to  oxidize  the  zinc,  and  then 
crushed  to  pass  a  one-fourth  inch  screen.  It  contains  about  20 
per  cent,  gold;  there  is  always  present  1  part  silver  to  100  parts 
of  gold.  The  crushed  material  is  treated  wTith  sulphuric  and 
nitric  acids  and  brought  up  to  60  per  cent.  gold.  It  is  now  fil- 
tered in  a  press,  dried  in  a  muffle,  broken  to  one-half  inch  size, 
mixed  with  flux  (1  potash,  2  soda,  and  2  borax),  and  melted 
down  in  a  graphite  crucible.     The  gold  is  950  fine. 

Mill  Practice  of  the  Utica  Hills,  Calaveras  County,  California. 

By  W.  J.  Loring. —  Trans.  Am.  hist.  Min.  Eng.,  28,  553-565. 
— The  paper  gives  full  practical  details  of  the  manner  of  work- 
ing at  the  three  mills  containing  120  stamps  in  all.  Of 
special  interest  is  the  use  of  shoes  of  manganese-steel,  8.5 
inches  in  diameter  of  face  and  10  inches  high,  which  last  on 
the  average  296  days,  weighing  177  pounds  when  new  and 
28  pounds  when  used  up  so  that  they  have  to  be  exchanged. 
Manganese-steel  has  also  done  better  work  in  the  crushers  than 
any  other  kind  of  iron.     A  stamp  weighs  835  pounds,  drops  7-8 
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inches  ioo  times  a  minute,  crushes  per  day  4.8  tons  through  a 
fine,  round-punched  screen  (corresponding  to  30-mesh),  requires 
per  battery  of  five  stamps  8.5  gallons  of  water  per  minute,  and 
2.5  gallons  per  minute  for  the  two  concentrators  belonging  to  it. 
The  consumption  of  quicksilver  per  ton  of  ore  is  0.076  ounce. 
Concentrates  from  the  vanners  and  the  Gates  canvas-plant  are 
chlorinated  and  the  slimes  finally  treated  with  potassium  cya- 
nide. The  cost  of  milling,  exclusive  of  power,  is  13.8  cents  per 
ton.  For  further  details  the  reader  must  be  referred  to  the  origi- 
nal paper. 

Cyaniding  Slimy  Ores  and  Tailings.  By  M.  W.  Alderson. 
Mi?i.  Sci.  Press,  78,  584,  612,  636,  665  ;  79,  4.— The  author  dis- 
cusses first  the  early  attempts  at  cyaniding  slimes  in  Montana. 
He  then  takes  up  the  treatment  by  agitation  and  illustrates  the 
working  of  a  vertical  agitator  with  steel  propeller  blades,  rota- 
ting at  the  rate  of  16  revolutions  per  minute  in  a  vat  16  feet  in 
diameter  and  5  feet  deep,  holding  20  tons  sands  or  12  tons  of 
slimes.  With  the  ore  are  charged  12  pounds  of  lime  to  neutral- 
ize any  active  acidity  and  to  aid  in  settling  the  slime.  For  a  ton 
of  ore  there  is  required  usually  one  ton  of  solvent,  rarely  1.5-2 
tons.  The  agitation  is  continued  until  a  sample  of  solution 
shows  the  enrichment  it  ought  to  have,  this  being  ascertained  by 
preliminary  tests.  When  agitation  has  been  stopped,  the  charge 
is  allowed  to  settle.  After  1-2  hours,  decantation  can  be  begun 
by  removing  the  plugs  one  after  another  from  the  3-inch  auger- 
holes  bored  in  the  sides.  Decantation  is  continued  until  there 
remains  not  more  than  one-half  inch  of  clear  solution  on  top  of 
the  slime.  The  decantation  of  the  strong  solution  is  followed 
by  two  washes  of  2  or  3  tons  of  water  per  ton  of  ore.  The 
whole  operation  takes  about  30  hours.  The  tailings  are  dis- 
charged at  the  bottom  into  a  launder.  The  gold  solution  is  col- 
lected in  a  vat  with  floating  drain  and  passes  through  the  zinc 
boxes.  Trouble  is  here  encountered  on  account  of  the  very 
weak  solutions,  the  original  solution  being  greatly  diluted  by 
the  decantations.  The  author  overcame  the  difficulties  by 
periodically  allowing  the  zinc  shavings  in  the  extractor  to  stand 
in  contact  with  a  solution  very  much  stronger  than  the  normal 
(one-half  pound  cyanide  to  1  ton  solution)  in  order  to  remove 
incrustations  formed  by  the  weak  normal  solution.  He  did  this 
by  placing,  every  6  hours,  1.5  pounds  potassium  cyanide  in  the 
head  compartment.  The  extractor,  3  feet  wide  by  12  feet  long 
has  7  compartments,  the  first  fourare^iS  X  18  inches,  the  last 
three  12  X  18  inches,  and  treats  30  tons  solution  in  24  hours. 
Most  of  the  cyanide  works  send  their  precipitated  gold  to  a 
United  States  assay  office  to  be  refined.  The  author,  after  ex- 
perimenting in  vain  with  sulphuric  acid   and  hydrochloric  acid, 
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tried  nitric  acid,  which  worked  satisfactorily.  The  dissolved 
silver  was  precipitated  by  salt  and  the  chloride  decomposed  by 
fusion,  etc. 

Cyaniding  at  Gilt  Edge,  Montana.  By  M.  W.  Alderson. 
Min.  Sci.  Press,  79,  408. — The  gangue  of  the  ore  is  porphyry 
and  altered  limestone  averaging  20  per  cent.  Si02.  The  por- 
phyritic  ore  assays  $3~$io  and  the  limestone  as  high  as  $300  per 
ton,  average  ore  assay  $7.00.  Everything  down  to  $3.00  goes 
to  the  mill,  which  has  a  capacity  of  160  tons  per  day.  The  ore 
reduced  to  one-fourth  inch  size  is  charged  into  six  steel  vats  28 
feet  in  diameter  and  6  feet  deep,  each  holding  70  tons  of  ore.  It  is 
first  treated  with  a  solution  containing  4  per  cent,  cyanide 
(one-quarter  ton  solution  to  1  ton  ore),  which  remains  8  hours  in 
contact  with  it.  This  is  followed  by  the  leaching  solution,  0.24- 
0.25  per  cent,  cyanide,  which  percolates  in  52  hours,  and  the 
leaching  solution  by  two  wash-waters  of  6.5  tons  each.  The  ore 
when  charged  contains  4  per  cent,  water,  when  drained,  13  per 
cent.  In  the  leaching  room  there  are  besides  the  ore  vats,  two 
solution  tanks  ( 1 2  feet  in  diameter  and  4  feet  in  height) ,  one  sump 
tank  (14  X  4  feet)  and  one  water  tank  (14  X  12  feet).  In  the 
precipitating  room  are  six  zinc  boxes,  the  precipitated  gold  is 
treated  with  sulphuric  acid,  the  refined  bullion  is  900-1000  to 
950—1000  fine.  The  tailings  average  $1.00.  The  cost  of  treat- 
ment in  Jul)*,  1899,  was  $1.32  per  ton,  a  total  of  2800  tons 
being  handled.  There  was  consumed  about  one-eighth  pound 
potassium  cyanide  per  ton  of  ore. 

The  Pneumatic  Cyanide  Process.  By  J.  Webb.  Eng.  Min. 
J. ,  68,  4. — The  idea  of  the  process  is  to  stir  with  compressed  air 
a  warmed  cyanide  solution,  thus  permitting  a  quick  treatment 
of  slimes  or  ores  crushed  very  finely,  and  a  degree  of  aeration 
otherwise  not  attainable.  The  process  is  still  in  the  experi- 
mental stage. 

The  Pneumatic  Cyanide  Process.  By  A.  Del  Mar.  Eng. 
Min.  J.,  68,  94. — The  author  criticizes  the  process  on  account  of 
the  greatly  increased  consumption  of  cyanide  which  must  follow 
from  the  continuous  air-stirring  of  the  warmed  solution. 

Notes  on  Tuyeres  in  the  Iron    Blast=furnace.       By   J.    M. 

Hartman.  Trans.  Am.  Inst.  Min.  Eng.,  28,  666-673,  902-907. 
By  B.  F.  Fackenthal.     Ibid.,  28,  673-678,  858-872. 

Note  on  the  Use  of  the  Tri=axial  Diagram  and  Triangular 
Pyramid  for  Graphical  Illustration.  By  H.  M.  Howe. 
Traits.  Am.  Inst.  Min.  Eng.,  28,  346-355,  894-901. — In  repre- 
senting graphically  the  properties  of  slags  the   tri-axial  d'agram 
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serves  an  excellent  purpose.  To  illustrate  it,  the  author  has 
plotted  the  total  heats  of  solidification  of  an  extended  series  of 
lime-alumina-silicates  examined  by  Prof.  Akerman.  The  lines 
joining  the  points  of  equal  total  heat  of  solidification,  called 
"  isocals,"  tell  a  clearstory  of  the  relation  between  composition 
and  total  heat  of  solidification.  The  author  further  outlines  the 
use  of  a  triangular  pyramid  for  the  graphical  representation  of 
four  variables. 

Analysis  of  Blast-furnace  Gas  while  Blowing  In.     By  R.  H. 

SwEETSER.  Trans.  Am.  Inst.  Min.  Eng.  28,  608-6 [3. — The 
paper  is  a  record  of  analyses  of  the  gas  made  during  the  blow- 
ing-in  of  the  furnace  "  C"  of  the  Maryland  Steel  Co.,  at  Spar- 
row's Point,  Md.,  the  time  covered  being  from  12.26  p.m.  of  one 
day  to  2.45  p.m.  on  the  following  day.  With  the  analyses  are 
tabulated  the  revolutions  of  the  engine,  the  pressure  and  the 
temperature  of  the  blast,  and  the  height  of  the  stock.  These 
figures,  as  well  as  the  conditions  of  normal  work,  are  graphically 
represented  to  facilitate  comparison. 

Note  on  the  Forms  Assumed  by  the  Charge  in  the  Blast- 
furnace,  as  Affected  by   Various  Methods  of  Feeding.     By  F. 

Firmstone.  Tra?is.  Am.  Inst.  Min.  Eng.,  28,  370-395. — This 
is  an  extended  illustrated  paper  on  the  effects  of  different  meth- 
ods of  feeding  on  the  distribution  of  ore,  flux,  and  fuel  in  the 
blast-furnace,  and  on  the  working  of  the  furnace  itself. 

Note  on  Slips  and  Explosions  in  the  Blast-furnace.        By  F. 

B.  Richards.  Trans.  Am.  Inst.  Min.  Eng.,  28,  604-608,  911- 
919. — Two  illustrations  accompanying  the  note  represent  the 
Claire  furnace  of  Sharpsville,  Pa.,  one  while  in  normal  condi- 
tion and  the  other  5  seconds  after  an  explosion  or  slip  had  taken 
place.  The  second  picture  shows  the  tremendous  force  of  the 
accidents  caused  by  the  use  of  fine  Menominee  and  Mesabi  ores. 
The  furnace,  75  feet  high,  with  a  16-foot  bosh,  a  10-foot  6- 
inch  hearth,  and  13  tuyeres,  was  working  an  ore  mixture  con- 
taining 37.5  per  cent  Mesabi  ore,  25  per  cent,  of  which  would 
pass  through  a  100-mesh  sieve,  the  balance  coming  from  the 
Menominee  and  Marquette  ranges. 

The  Manufacture  of  Sulphur-free  flineral  Wool.     By  A.  D. 

Elbers.  Eng.  Min.  J.,  68,  248-249. — The  paper  gives  a  re- 
view of  the  manufacture  of  mineral  wool  and  discusses  the  pro- 
cess invented  by  the  author  for  freeing  it  from  calcium  sulphide, 
a  substance  which  has  prevented  mineral  wool  from  being  used 
as  much  as  it  deserves.  The  process  consists  in  remelting  iron 
blast-furnace  slag  with  moderate  quantities  of  gypsum  or  other 
alkaline     earth     sulphates,     when     the     reaction      3CaS04  -|- 
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* 
Ca(Mg,  Fe)S  —  3CaO+Ca(Mg,  Fe)0  +  4S02  takes  place,  and 
the  sulphur  dioxide  is  carried  away  by  the  gases,  the  atmos- 
phere in  the  cupola  being  sufficiently  oxidizing  to  prevent  its 
reduction.  Some  of  the  gypsum  charged  cannot  but  be  super- 
ficially reduced  to  calcium  sulphide,  and  has  to  be  reoxidized 
by  the  remaining  sulphate  ;  thus  more  gypsum  is  required  than 
is  called  for  by  the  formula. 

The  Utilization  of  Blast-furnace  Slag.  By  A.  D.  Embers. 
Eng  Min.J.,  67,  649-650,  708. — The  author  discusses  the  pos- 
sible uses  to  which  iron  blast-furnace  slags  have  been  and  can 
be  put,  and  then  takes  up  their  desulphurization. 

The  Kytchtym  Medal.  By  P.  Frazer.  Trans.  Am.  Inst. 
Min.  Eng.,  28,  613-617,  848-854. 

Blast=furnace  and  Cupola  Practice.  By  E.  S.  Cook.  /. 
Am.  Eoundrymen'  s  Assoc.,  6,  295-313  ;  Iron  Age,  63,  May  11, 
i8gg. — The  paper  compares  in  a  general  way  the  work  in  the 
blast-furnace  and  the  foundry  cupola.  The  following  points  are 
not  generally  known  :  1 .  Iron  run  into  chilled  molds  contains 
more  graphitic  carbon  than  when  run  into  sand  beds.  Thus 
cast  No.  81,  of  the  Warwick  furnace,  showed  in  chilled  molds: 
graphitic  C,  2.87  ;  combined  C,  0.48  ;  total  C,  3.35  ;  Mn,  0.42  ; 
P,  0.36;  S,  0.017;  Si,  1.50;  and  in  sand  molds  graphitic  C,  2.57  ; 
combined  C,  0.42  ;  total  C,  2.99  ;  Mn,  0.41  ;  P,  0.36  ;  S,  0.010;  Si, 
1.52,  the  reason  being  that  the  iron  molds  are  dry  and  frequently 
warm.  2.  In  casting  by  a  machine,  the  cold  iron  molds  will  have 
a  chilling  effect  on  the  iron,  and  disturbing  the  crystallization, 
will  interfere  with  the  usual  grading  by  fracture,  hence  a  new 
method  of  grading  (by  composition)  becomes  necessary.  The 
leading  components  being  silicon  and  sulphur,  the  grading 
ought  to  be  as  follows  : 

No.  2 
No.  1.  No.  2x.         No.  2,  soft.    No.  2,  plain.  No.  2,  strong,    foundry. 

Silicon..-.    2.50-3.00     2.00-2.50     2.50-3.00     2.00-2.50     1.50-2.00     1.50-2.50 

Sulphur  ••    0.02  and      0.02  and     0.05  and      0.05  and      0.05  and     over  0.05 

less      less      less      less      less 

3.  The  furnaceman  as  well  as  the  foundry  man  finds  a  guide  for 
the  quality  of  the  pig  in  casting  chill-cup  test-pieces,  as  iron  of 
certain  grades  will  not  take  a  chill.  At  Warwick,  for  example, 
iron  low  in  manganese  with  1.5  per  cent.  Si  and  that  with  0.03 
per  cent.  S  will  not  take  a  chill  ;  with  1.00  per  cent.  Si  and  0.02 
per  cent.  S  there  may  be  a  slight  chill;  with  0.08  per  cent.  S  the 
chill  will  be  one-half  inch  deep.  Pig  with  2-3  per  cent.  Si  and 
0.05  per  cent.  S  will  not  chill;  with  0.10  per  cent.  S  a  chill  will 
be  seen  in  spite  of  the  high  percentage  of  silicon.  The  chill 
produced  by  sulphur  is  very  different  from  that  resulting  from 
a  lack  of  silicon. 
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Modern  Cupola  Practice  with  Special  Reference  to  the  Dis- 
cussion   of   the    Physics   of  Cast-iron.     By  B.    S.    Summers. 

Travis.  Am.  Inst.  Min.  Eng.,  28,  396-413,  769-796,  884-893. — 
In  foundry  practice  it  is  held  by  many  that  the  silicon  is  the 
governing  element ;  the  author  disagrees  with  this  opinion,  be- 
lieving that  graphitic  carbon  controls  the  value  of  a  casting. 
While  the  most  prominent  function  of  silicon  in  foundry  iron  is 
that  it  promotes  the  formation  of  graphitic  carbon,  it  also  lowers 
the  saturation  of  iron  for  carbon.  Machinery  castings  of  close 
texture  should  contain  between  1.50  and  2.00  per  cent,  silicon 
and  may  reach  2.25  per  cent.;  light  hardware  may  contain  as 
much  as  3  per  cent,  silicon  ;  with  more  than  3  per  cent,  silicon, 
castings  become  brittle  ;  for  ordinary  castings  sulphur,  which 
interferes  with  some  of  the  good  effects  of  silicon,  should  not 
exceed  o.  10  per  cent.,  and  had  best  be  kept  below  0.08  per  cent. 
While  pig-iron  rarely  contains  a  harmful  amount  of  sulphur,  it 
is  often  introduced  into  the  mixture  through  ferrosilicons,  some 
well-known  brands  of  which  the  author  found  to  contain  0.17- 
0.18  per  cent.  The  limit  of  phosphorus  for  most  cases  is  about 
1 .00  per  cent ;  where  great  strength  is  required  the  percentage 
ought  to  be  much  lower.  As  to  manganese,  0.80  per  cent,  will 
hardly  be  noticed  and  it  may  reach  1.00  per  cent.  On  account 
of  the  property  of  manganese  to  counteract  the  formation  of 
blow-holes  or  the  iron  becoming  spongy,  the  use  of  manganese 
is  desired  so  long  as  it  does  not  harden  the  iron.  As  to  the  forms 
of  carbon,  the  author  is  inclined  to  attribute  a  considerable  im- 
portance to  amorphous  temper  carbon,  and  believes  that  the 
closer  and  denser  fracture  of  charcoal-iron  over  coke-iron  may  be 
attributed  to  it.  The  reviewer  would  point  out  that  the  micro- 
photographs  of  Glinz,  published  in  Stahl  und  Eisen,  1899,  page 
1062,  show  that  this  difference  in  fracture  is  due  rather  to  the 
more  uniform  distribution  of  graphite  than  to  the  presence  of 
temper  carbon.  As  to  the  relation  of  silicon  and  graphitic  car- 
bon, the  author  shows  by  analysis  that  an  increase  of  silicon 
does  not  have  a  corresponding  increase  in  the  graphitic  carbon  ; 
in  fact,  records  for  months  in  works  show  that  silicon  varying 
between  two  and  three  per  cent,  has  much  less  effect  on  the 
separation  of  carbon  as  graphite  than  is  usually  supposed.  The 
effect  of  silicon  seems  to  be  governed  more  by  the  temperature 
at  which  it  is  allowed  to  act.  The  higher  the  coke  consumption 
up  to  a  certain  limit,  and  with  it  the  larger  the  volume  of  blast, 
the  greater  will  be  the  total  carbon  and  the  percentage  of 
graphite.  Rusty  scrap-iron,  especially  if  much  corroded,  has  a 
tendency  to  make  iron  spongy. 

The  Manufacture  of  Car  Wheels.     By  G.  R.  Henderson. 
The  Foundry,    15,  48-53. — The  paper  discusses  the  control  by 
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mechanical  tests  and  chemical  analyses  of  the  materials  used  in 
the  manufacture  of  the  finished  product.  Bars  of  wheel-iron  2 
inches  square  by  24  inches  should  stand,  with  supports  21  \ 
inches  apart,  a  center  load  of  12,000-14,000  pounds  before 
breaking,  showing  a  deflection  of  0.2  inch  at  center  ;  in  testing, 
the  amount  of  chill,  the  shrinkage,  and  the  fracture  should  be 
noted.  Car  wheels  should  show  the  following  limits  in  chem- 
ical composition  :  graphitic  C,  2.75-3.00  ;  combined C,  0.50-0.75  ; 
Si,  0.50-0.70  ;  Mn,  0.50-0.75  ;  S,  0.05-0.07  ;  and  P,  0.35-0.45 
per  cent. 

The  Malleable  Iron  Industry:  Its  Development  in  the  United 
States.  By  G.  C.  Davis.  /.  Am.  Foundryvien's  Assoc. ,  6, 
59-67. — This  paper  is  a  historical  one.  In  1853  there  were  five 
foundries  in  this  country  making  malleable  castings.  At  present 
there  are  ninety  with  a  capacity  varying  from  one  to  eighty  tons 
per  day. 

The  Basic  Furnace  for  Malleable  Iron.  By  E.  C.  Wheeler. 
The  Foimdry,  14,  247-250. — The  author  advocates  the  use  of  an 
8-10  ton  basic  open-hearth  furnace  for  foundries  having  a  ton- 
nage of  60-100  tons  per  day.  A  heat  would  be  tapped  into  a 
ladle  attached  to  an  overhead  traveling  jrane,  and  its  contents 
poured  into  small  ladles  when  the  moulder's  floor  had  been 
reached.  While  pouring,  the  melting  furnace  would  be  re- 
charged and  the  fusion  well  under  way  before  the  pouring  was 
finished. 

Suggested   Improvements  in   the  Manufacture  of  Bar=iron. 

By  S.  Peters.  Proc.  E?ig.  Soc.  Western  Pa.,  15,  222-230  ;  Iron 
Age,  63,  May  11 ,  1899,  14-15. — In  puddling  gray-forge  iron,  500- 
600  (sometimes  1,000)  pounds  of  iron  ore  are  required  per  ton  of 
muck  bar,  exclusive  of  tap-cinder  and  squeezer-cinder.  This 
forms  a  very  large  amount  of  slag  which  is  liable  to  retard  some- 
what the  process  ;  a  lack  of  cinder  is  perhaps  still  more  harm- 
ful, as  the  impurities  will  not  be  sufficiently  diluted  in  the  cin- 
der, and  will  with  the  slag  reenter  the  puddled  ball ;  further, 
the  refining  will  be  retarded,  and  hence  the  welding  of  the  gran- 
ules. The  improvement  suggested  is  to  melt  down  the  pig  in  a 
cupola,  transfer  to  a  Bessemer  converter,  and  desiliconize  and 
mostly  decarbonize  (Si,  0.05  ;  C,  0.5  ;  P,  0.5  ;  S,  0.05),  trans- 
fer the  liquid  metal  to  a  rotary  reverberatory  furnace  lined  with 
bauxite  or  magnesite,  remove  with  small  addition  of  raw  ore, 
carbon  and  phosphorus  making  as  acid  a  slag  as  is  permissible 
(say  15  percent.  SiO„).  By  delivering  to  the  balling  iurnace 
metal  in  definite  quality  and  of  definite  composition,  and  by 
regulating  the  quality  and  quantity  of  the  slag,  more  uniform 
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results  will  be  obtained  than  at  present ;   moreover,  more  work 
can  be  done  on  a  large  scale. 

The  Relations  between  the  Chemical  Constitution  and  the 
Physical  Character  of  Steel.  By  W.  R.  Webster.  Trans. 
Am.  Inst.  Min.  Eng.  28,  618-665,  876-883. — The  author  gives  a 
review  of  the  subject  accompanied  by  a  general  discussion  and 
tables,  to  which  the  reader  is  referred. 

Notes  on  the  Bertrand-Thiel  Process.  By  J.  Hartshorne. 
Trans.  Am.  Inst.  Min.  Eng.,  28,  254-264. — The  paper  is  a  re- 
port on  the  progress  made  with  this  process  since  1896.  It  gives 
the  titles  of  the  papers  published  on  the  process,  discusses  them 
briefly,  and  summarizes  the  results  obtained  at  Kladno,  using 
pig  and  scrap,  cold  pig  iron  alone,  and  molten  metal  from  the 
blast-furnace. 

An  Explanation  of  the  Rapidity  of  the  Bertrand-Thiel 
Process.  By  H.  M.  Howe.  Eng.  Min.  /. ,  68,  276-277. — 
In  this  process,  which  is  a  modification  of  the  basic  open-hearth 
process,  cast-iron  is  melted  down  in  one  furnace  and  the  elimina- 
tion of  phosphorus  and  silicon  started ;  scrap  and  ore  are 
melted  down  at  the  same  time  in  a  second  furnace  situated  at  a 
lower  level,  where  the  iron  becomes  somewhat  oxidized  ;  now  the 
metal  from  the  upper  is  tapped  into  the  lower  furnace  and  its 
slag  diverted  during  the  flow.  The  two  charges  react  quickly, 
and  the  carbon  and  phosphorus  are  rapidly  removed.  By  the 
removal  of  silicon  and  the  partial  elimination  of  phosphorus  in 
the  upper  furnace,  with  a  slag  that  is  not  very  basic  relatively 
little  lime  has  to  be  added  with  the  result  that  a  smaller  quan- 
tity of  slag  per  unit  of  iron  is  produced  than  in  the  regular  prac- 
tice, which  aims  to  remove  the  whole  of  the  phosphorus  in  one 
operation.  This  smaller  amount  of  slag  leaves  more  room  in  the 
furnace  for  the  metal  charge.  The  partly  treated  metal  charge 
free  from  slag  meets,  in  the  lower  furnace,  iron  oxide  containing 
very  little  slag,  hence  the  reaction  is  vigorous  and  the  amount 
of  slag  formed  small,  which  again  leaves  more  room  for  the 
metal.  The  higher  temperature  over  that  in  the  ordinary  pro- 
cess is  explained  by  the  higher  initial  temperature  of  the  sub- 
stances brought  together.  The  frothing  of  the  charge  in  the 
lower  furnace  during  the  boiling  period  is  less,  on  account  of  the 
smaller  amount  of  slag  and  its  higher  temperature. 
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Experiments  in  Sampling  Silver-Lead   Bullion.     By  G.  M. 

Roberts.      Trans.  Am.   Inst.   Min.   Eng.,    28,    413-427. — The 


Assaying.  59 

conclusions  arrived  at  by  the  author  as  a  result  of  his  experi- 
ments are  that  dip-samples  and  saw-samples  give  the  only  true 
results,  and  that  the  chip-samples  from  top  and  bottom  are  un- 
satisfactory. For  casting  a  bar  from  a  set  of  samples,  the  author 
advocates  melting  down  quickly  in  a  red-hot  crucible.  He 
found  that  no  loss  by  volatilization  took  place  in  melting,  and 
that  the  loss  by  absorption  in  cupelling  400-oz.  bullion  was  not 
more  than  0.06  oz.  per  ton. 

The  Calkins  Cupel  Machines.  By  R.  P.  Rothwell.  Eng. 
Min.  J.,  68,  639. — A  compact  apparatus  is  described  for  com- 
pressing cupels  by  a  compound  hand-lever  with  die  and  two 
disks  serving  as  mould  and  support. 

Scorification  and  Cupellation  without  fluffle.  A  New  Fur= 
nace   and    flethod   for   Gold   and    Silver  Assays.     By  G.   A. 

Koenig.  Traits.  Am.  Inst.  Min.  Eng.,  28,  271-288. — The  au- 
thor describes  and  illustrates  a  furnace  constructed  by  him  com- 
bining the  crucible  and  muffle  furnace.  It  consists  of  an  oblong 
brick  chamber  closed  at  the  bottom  by  a  tile  and  at  the  top  by  a 
hinged  roof.  The  heat  is  supplied  at  the  back  by  a  gas  or  gas- 
oline flame,  which  heats  the  six  Battersea  F.  crucibles  that  the 
furnace  holds.  For  scorification-  and  cupellation-assays  a  nar- 
row fire-clay  tile  is  placed  longitudinally  in  the  furnace  to  carry 
the  scorifiers  or  cupels.  The  gas  flames  travel  underneath  the 
tile  and  rise  at  the  front  where  there  are  blowpipes  to  furnish 
the  air  necessary  for  oxidation.  The  author  finds  that  his 
cupellation  results  compare  favorably  with  those  obtained  in  the 
muffle  as  to  accuracy,  and  have  the  advantage  of  taking  from 
one-fourth  to  one-sixth  the  time  required  by  the  ordinary 
method,  and  of  making  the  work  easier  for  the  assayer,  who  has 
not  to  suffer  from  any  heat  whatever.  By  this  new  method  of 
cupelling,  the  lead  is  little  absorbed  by  the  bone-ash  of  the  cupel, 
which  does  not  become  very  hot,  but  is  rather  volatilized. 

Proof  Gold  and  Silver.  By  C.  Whitehead.  Eng.  Min.  J., 
68,  785-786. — The  method  for  proof  gold  consists  in  rolling  out 
the  gold  to  a  ribbon,  treating  in  a  flask  with  hydrochloric  acid, 
to  which  nitric  acid  is  added  until  the  solution  is  completed, 
evaporating  to  dryness,  with  the  addition  of  hydrochloric  acid 
if  necessary ,  to  remove  all  nitric  acid,  adding  a  few  cubic  centi- 
meters of  hydrobromic  acid,  diluting  with  water  to  1  oz.  Au  in 
1  gal.,  agitating,  allowing  to  settle,  siphoning  off  the  clear  gold 
solution  through  a  double  filter,  without  disturbing  the  precipi- 
tate or  washing  the  filter,  and  precipitating  the  gold  with 
sulphurous  acid.  The  gold  is  redissolved,  etc.,  but  now  pre- 
cipitated with  a  warm  solution  of  concentrated  oxalic  acid  solu- 
tion and  the  precipitations  are  repeated  and  the  precipitate  washed 
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with  water,  nitric  acid,  water,  hydrochloric  acid,  and  water. 
The  pure  gold  is  melted  with  one-fifth  of  its  weight  of  3  parts 
of  fused  borax  and  1  part  of  niter  in  a  porcelain  crucible  and 
cast  into  a  chalked  mould.  The  bar  is  cleaned  by  brushing  and 
heating  with  hydrochloric  acid,  dried,  cut  up,  rolled,  the  rib- 
bons are  boiled  in  acid,  washed,  and  heated  to  redness  in  a  muf- 
fle. The  method  for  silver  consists  in  wrapping  fine  (999)  silver 
in  filter-paper  and  enclosing  it  in  a  cotton  bag  and  then  electro- 
lyzing  with  silver  nitrate  containing  1  per  cent,  free  nitric  acid 
as  electrolyte.  Pure  silver  crystals  are  deposited  on  the  cathode. 
They  are  washed,  dried,  melted  with  the  gold  flux,  the  bar  is  re- 
melted,  but  without  any  flux,  and  the  melted  silver  stirred  with 
wood  to  remove  occluded  oxygen.  It  is  poured  into  a  chalked 
mould,  cleaned  by  brushing,  and  with  dilute  sulphuric  acid,  and 
washed,  dried,  and  rolled  out  ready  for  use. 

Assaying  Telluride  Ore  for  Gold.  By  R.  W.  Lodge.  Tech. 
Quart.,  12,  171-174. — The  author  compares  the  scorification  and 
the  crucible  methods  for  the  assay  of  telluride  gold  ores,  and 
concludes  that  satisfactory  results  can  be  obtained  with  either, 
as  long  as  the  samples  are  ground  sufficiently  fine,  with  rich  ores 
through  a  sieve  of  not  less  than  140  meshes  to  the  linear  inch. 

A  New  Assay  for  Mercury.  By  R.  E.  Chism.  Trans.  Am. 
Inst.  Min.  Eng.,  28,  444-452. — The  method  described  is  a  modi- 
fication of  the  one  devised  by  Eschka.  A  Battersea  gold- 
annealing  cup,  size  C,  fitted  into  a  circular  opening  of  a  piece  of 
tin  plate  so  as  to  protrude  about  1  cm.,  holds  the  charge  of  -|to 
1  gram  of  ore  mixed  with  5  grams  of  prepared  iron  filings.  It  is 
heated  with  a  spirit  lamp  having  a  wick  6  mm.  in  diameter,  drawn 
out  to  produce  a  flame  4  to  5  cm.  high.  The  volatilized  mer- 
cury is  condensed  on  a  piece  of  silver  foil,  about  5  cm.  square, 
which  is  kept  cool  by  a  flat  silver  or  copper  dish  5^  to  6£  cm.  in 
diameter,  and  somewhat  over  1  cm.  high,  holding  about  20  cc. 
of  water.  The  time  required  for  an  assay  is  ten  to  fifteen 
minutes.  After  weighing  the  silver  foil,  it  is  placed  again  on 
the  crucible,  which  is  heated  for  ten  minutes  more  to  see  if  there 
is  anv  gain  in  weight.     The  results  are  accurate. 
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Some  Double  Halides  of  Cadmium  with  the  flethylamines 
and  Tetramethylammonium.  By  C.  D.  Ragland.  Am. 
Chem.  J. ,  22,  417-434. — These  double  salts  were  prepared  by 
bringing  together  concentrated  solutions  of  the  separate  salts. 
The  volumes  of  the  solutions  were  so  taken  as  to  vary  the 
molecular  proportions,  making  a  series  in  which  the  salts  varied 
from  a  1  :  4  to  a  4  :  1  mixture.  When  solutions  of  methylamine 
hydrochloride  and  cadmium  chloride  were  mixed  in  varying  pro- 
portions, only  one  salt  could  be  obtained,  that  of  the  2  :  1  type. 
With  cadmium  chloride  in  large  excess  there  was  some  evidence 
of  another  salt,  but  it  could  not  be  obtained  in  pure  condition. 
Methylamine  hydrobromide  and  cadmium  bromide  form  two 
salts  representing  the  1  :  1  and  the  2  :  1  types.  It  was  impossi- 
ble to  prepare  the  double  iodides.  Dimethylamine  hydrochlo- 
ride and  cadmium  chloride  form  three  salts  in  which  the  pro- 
portions of  the  former  to  the  latter  are  1:1,  1:2,  and  3  :  2.  The 
double  bromides  likewise  form  three  salts,  but  of  the  types  1:1, 
2:1,  and  1  :  4.  Dimethylamine  iodide  and  cadmium  iodide  form 
one  salt  in  which  the  ratio  is  1  :  1.  Trimethylamine  hydrochlo- 
ride and  the  hydrobromide  with  the  corresponding  cadmium 
salts  each  give  two  double  salts  of  the  same  types,  1  :  1  and  3:2. 
Trimethylamine  iodide  and  cadmium  iodide  form  the  1  :  1  and 
2  :  1  salts.  Tetramethylammonium  chloride  forms  with  cadmium 
chloride  the  one  salt  in  which  the  proportions  are  1:1.  The 
1  :  1  and  2  :  1  salts  are  formed  with  tetramethylammonium   bro- 
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inide  and  cadmium  bromide  and  with  tetramethylammonium 
iodide  and  cadmium  iodide.  The  3:2,  1:2,  and  1  :  4  salts  have 
no  analogues  among  the  double  halides  of  the  alkali  metals  and 
ammonium  with  cadmium. 

Some  Double  Halides  of  Tin  with  the  Aliphatic  Amines  and 
with  Tetramethylammonium.  By  C.  G.  Cook.  Am.  Chem. 
J. ,  22,  435-446. — These  salts  show  a  marked  regularity  through- 
out the  series.  With  the  single  exception  of  the  triethylamine 
chlorstannate,  which  is  a  3  :  1  salt  of  the  composition  [(C2HJ3 
NH]„SnCl6,  all  of  the  series  are  1  :  1  or  2  :  1  salts.  The  double 
salts  formed  by  bringing  together  the  chlorides  of  methyl,  di- 
methyl, trimethyl,  ethyl,  triethyl,  and  tetramethylammonium 
with  stannous  chloride  are  all  of  the  1  :  1  type.  Stannous  bro- 
mide forms  the  1  :  1  type  with  the  bromides  of  methyl-,  dimethyl-, 
and  ethylamine.  All  of  the  above  amine  salts  give  with  the 
corresponding  halogen  salt  of  stannic  tin,  the  2  :  1  type  of  salt. 
In  addition,  trimethylamine  and  triethylamine  bromstannate  are 
described.  Both  are  2  :  1  salts.  When  stannous  chloride  was 
mixed  with  triethylamine  hydrochloride  oxidation  always  took 
place,  so  that  from  such  solutions  it  was  possible  to  isolate  only 
the  chlorstannate. 

Notes  on  the  Double  Halides  of  Tin  with  the  Organic  Bases. 

By  George  M.  Richardson  and  Maxwell  Adams.  Am. 
Chem.  J.,  22,  446-449. — The  authors  describe  a  few  additional 
salts  of  this  series  which  were  not  found  by  Slagle  (this  Rev.,  5, 
29) .  Tetraniline  chlorstannate  was  obtained  by  concentration  of 
solutions  of  aniline  hydrochloride  and  stannous  chloride,  after 
the  first  crop  of  crystals,  dianiline  chlorstannite,  had  been  re- 
moved. Dimethylaniline  chlorstannite,  C6H5NH(CH3)2.SnCl3. 
^H20,  was  prepared  in  the  same  way,  and  is  entirely  analogous 
to  the  corresponding  toluidine  compounds  described  by  Slagle. 
Aniline  bromstannite,  C6H6NH3SnBr3,  dianiline  bromstannate, 
(C6H5NH3)„SnBr(,,  and  tetraniline  bromstannate, 

(C6H6NH3)4SnBrB, 

were  prepared  and  described. 

On  the  Effect  of  Various  Solvents  on  the  Allotropic  Change 
of  Mercuric  Iodide.  By  J.  H.  Kastle  and  Mary  E.  Clark. 
Am.  Chem.  /.,  22,  473-484. — Kastle  had  previously  observed 
that  the  yellow  modification  of  mercuric  iodide  could  be  obtained 
by  dissolving  the  red  modification  in  boiling  amyl  alcohol  and 
allowing  the  solution  to  cool.  The  authors  have  now  studied 
the  solutions  of  mercuric  iodide  in  a  large  number  of  organic 
solvents  of  different  boiling-points.  With  the  exception  of  the 
solutions  in  the  alkyl  halides,  which  were  colored  pink  due  to  a 
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small  amount  of  double  decomposition,  all  solvents  tried  were 
colored  yellow.  From  these  solutions  the  yellow  modification 
crystallized,  but  on  standing  it  gradually  passes  back  into  the 
red  form.  When  an  excess  of  red  mercuric  iodide  is  used  in  a 
solvent  some  of  the  solid  is  changed  to  the  yellow.  The  yellow 
crystals  which  come  out  of  solution  are  soon  converted  into  red 
on  coming  in  contact  with  the  red  variety.  L,ow-boiling  liquids 
apparently  produce  the  conversion  as  well  as  high-boiling 
liquids.  Mercuric  iodide,  like  phosphorus,  appears  capable  of 
existing  in  solution  and  in  the  form  of  vapor  only  in  the  condi- 
tion of  the  yellow  compound,  and  this  is  either  identical  with  or 
a  polymer  of  the  solid  yellow  mercuric  iodide. 

The  Preparation  of  Pure  Tellurium.  By  James  F.  Norris, 
Henry  Fay,  and  D.  W.  Edgerey.  Am.  Chem.  /.,  23,  105- 
119. — This  paper  is  a  preliminary  stud)7  of  methods  for  the 
preparation  of  a  pure  material  which  might  be  used  for  a  deter- 
mination of  the  atomic  weight  of  tellurium.  The  tellurium  was 
obtained  from  a  residue  produced  in  the  electrolytic  refining  of 
copper.  The  residue  was  extracted  with  strong  hydrochloric 
acid,  and  from  this  solution  the  tellurium  was  precipitated  with 
acid  sodium  sulphite.  Much  of  the  selenium  which  is  invaria- 
bly present  may  be  removed  by  filtering  off  the  first  precipitate 
produced  by  acid  sodium  sulphite.  Further  addition  of  sulphite 
throws  oiit  the  tellurium  with  traces  of  other  elements  which  may 
be  present.  To  purify  the  crude  metal  it  was  added  to  warm, 
dilute  nitric  acid  (sp.  gr.  1.25),  and  the  resulting  solution  evapo- 
rated to  dryness,  in  order  to  insure  complete  removal  of  silica. 
The  basic  nitrate  of  tellurium  was  converted  into  oxide,  ex- 
tracted with  hydrochloric  acid,  and  from  this  solution  it  was 
again  precipitated  as  a  metal,  dissolved  in  dilute  nitric  acid,  and 
the  basic  nitrate,  Te203(OH)N03,  obtained  by  crystallization. 
Two  crystallizations  rendered  it  perfectly  pure.  It  was  shown 
to  be  free  from  selenium  dioxide  by  a  delicate  reaction  based  on 
the  fact  that  selenium  dioxide  liberates  iodine  while  the  tellu- 
rium is  converted  into  tetraiodide.  Other  impurities  were 
tested  for  but  not  found  present.  The  basic  nitrate  of  tellurium 
crystallizes  from  strong  nitric  acid  solution  in  well-developed 
orthorhombic  prisms,  which  are  entirely  stable  in  the  air.  Di- 
lute nitric  acid  decomposes  the  basic  nitrate  of  tellurium  with 
formation  of  the  dioxide.  The  basic  nitrate  does  not  begin  to 
decompose  until  heated  to  1700.  At  1900  the  oxides  of  nitrogen 
begin  to  be  evolved.  When  heated  slowly  to  a  higher  tempera- 
ture, decomposition  continues  until  it  is  converted  into  the  oxide. 
By  rapid  fusion  of  the  oxide,  after  previous  slow  heating,  very 
accurate  determinations  could  be  made.  To  test  the  homo- 
geneity of  tellurium  a  fractionation,  involving  215  crystalliza- 


64  Review  of  American  Chemical  Research. 

tions,  of  the  double  bromide  of  tellurium  and  potassium  was  car- 
ried out.  This  salt  was  prepared  from  carefully  purified  ma- 
terials. There  were  no  indications,  during  the  fractionation,  of 
any  change  in  the  salt,  so  that  it  was  necessary  to  make  an 
analysis  of  the  end  fractious.  To  this  end  the  basic  nitrate, 
made  from  the  double  tellurium  bromide,  was  decomposed  in  a 
platinum  crucible  arranged  with  several  disks  over  which  the 
escaping  gases  were  forced  to  pass  in  order  to  avoid  mechanical 
loss.  The  decomposition  was  accomplished  slowly  by  heating 
at  various  periods  to  a  gradually  increasing  temperature.  The 
oxide  was  finally  fused  quickly  in  the  oxidizing  flame  of  a  Bun- 
sen  burner.  The  analysis  of  the  nitrate  prepared  from  the  tel- 
lurium from  the  fraction  which  would  contain  the  most  soluble 
portion,  gave  83.45  and  83.44  per  cent,  of  TeOn ;  from  the  least 
soluble  portion,  83.48  and  83.49  per  cent.  TeO„.  The  fractiona- 
tion, therefore,  did  not  effect  any  decomposition  of  the  tellurium 
which  could  be  detected  by  a  method  capable  of  giving  results 
accurate  to  0.4  of  a  unit  in  the  atomic  weight. 

The  Reduction  of  Selenium  Dioxide  by  Sodium  Thiosulphate. 
By  James  F.  Norris  and  Henry  Fay.  Am.  Chem.  /.,  23,  1 19- 
125. — In  a  previous  paper  {this  Rev.,  4,  31)  a  volumetric  method 
for  the  determination  of  selenium  dioxide  was  described.  It  was 
based  on  the  reaction  between  selenium  dioxide  and  sodium  thio- 
sulphate, four  molecules  of  the  latter  reacting  with  one  of  the 
former.  It  was  not  known  at  the  time  what  was  the  nature  of 
the  reaction,  but  the  reaction  is  now  shown  to  proceed  according 
to  the  equation  : 

SeO„  +  4Na3S203  +  4HCI  = 

Na2S4Se06  +  NasS406  +  4NaCl  -f  2H30. 

The  formation  of  sodium  selenopentathionate,  similar  to  potas- 
sium pentathionate,  seemed  probable  since  no  selenium  was  pre- 
cipitated in  the  reduction.  A  solution  prepared  by  mixing  the 
constituents  in  the  proportions  represented  in  the  equation,  gave 
all  tne  characteristic  reactions  of  the  pentathionates  with  the  ex- 
ception that  selenium  was  precipitated  instead  of  sulphur.  At- 
tempts to  isolate  the  sodium  selenopentathionate  were  not  suc- 
cessful. Tellurium  seems  to  form  an  analogous  compound.  In 
reply  to  a  criticism  by  Mr.  Norton  (this  Rev.,  5,  89)  the  authors 
have  again  studied  the  conditions  under  which  the  volumetric 
method  can  be  most  accurately  carried  out.  It  was  found  that 
Mr.  Norton  had  confused  excess  of  acid  with  amount.  The 
amount,  however,  which  was  recommended  by  the  authors  is 
more  than  is  absolutely  necessary,  although  it  does  not  interfere 
with  the  accuracy  of  the  method.  It  is  shown  that  low  tempera- 
ture and  the  presence  of  acid  have  great  influence  on  the  delicacy 
of  the  starch  reaction. 
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The  Double  Halides  of  Antimony  with  Aniline  and  the  Tolui- 
dines.  By  Howard  H.  Higbee.  Am.  Chem.J.,  23,  150-173. 
— Mixtures  of  the  halide  of  the  base  were  brought  together  with 
the  antimony  halide,  each  constituent  having  been  previously 
dissolved  in  the  corresponding  halogen  acid.  From  the  various 
mixtures  of  aniline  hydrochloride  and  antimony  trichloride,  tri- 
aniline  chlorantimonite,  (C6Hl.NH2.HCl)3.SbCl3.H20,  crystal- 
lized from  most  of  the  mixtures  ;  from  the  mixture  in  which  the 
proportion  of  base  to  antimony  was  1:2,  monaniline  chloranti- 
monite, C6H6.NH2.HCl.SbCl3.H20,  wasobtained.  Fromo-tolui- 
dine  hydrochloride  and  antimony  trichloride  only  one  salt  was 
isolated,  di-0-toluidine  chlorantimonite,  (C6H4.CH3.NH2.HC1)2. 
SbCl3  ;  w-toluidine  hydrochloride  gave  two  salts,  tri-w-toluidine 
chlorantimonite,  (C6H4.CH3.NH2.HCl)3.SbCl3,  and  di-w-tolui- 
dine  chlorantimonite,  (CcH4.CH3.NH2.HCl)2.SbCl3.H20  ;  p-to\- 
uidine  hydrochloride  likewise  gave  two  salts,  di-/>-toluidine 
chlorantimonite,  (C6H4.CH3NH2.HCl)2.SbCl3.|H20,  and  \x\-p- 
toluidine  chlorantimonite,  (C6H4.CH3.NHa.HCl)3.SbCl3.H20. 
Aniline  hvdrobromide  and  antimony  tribromide  yielded  the  two 
salts  (C6H4.CH3.NH2.HBr)a.SbBr3  and  (C6H4.CH3.NH2.HBr)4. 
SbBr3.H20.  One  salt,  tri-0-toluidine  bromantimonite  (C6H4. 
CH3.NH5.HBr)3.SbBr3  was  obtained  from  <?-toluidine  hydrobro- 
mide  and  antimony  tribromide  ;  w-toluidine  hydrobromide  also 
gave  but  one  salt  in  which  the  ratio  of  base  to  antimony  was 
2:1;  j^-toluidine  hydrobromide  gave  three  salts  in  which  the 
ratios  of  base  to  antimony  were  respectively  2  :  1,  3  :  1,  and  4:1. 
In  dry  air  all  three  compounds  are  canary-yellow,  but  lose  their 
color  on  contact  with  moisture.  Aniline  hydriodide  gave  with 
antimony  triiodide  three  salts  in  which  the  ratios  of  base  to  anti- 
mony were  1:1,  3:2,  and  4:1.  From  0-toluidine  hydriodide 
and  antimony  triiodide  the  1  :  1  and  3  :  2  salts  were  obtained  ; 
from  w-toluidine  hydriodide  the  3  :  2  salt  ;  from  />-toluidine  hy- 
driodide the  1  :  1  salt. 

A   Preliminary  Study  of  the  Cobalticyanides.     By  E.    H. 

Miller  and  J.  A.  Mathews.  /.  Am.  Chem.  Soc,  22,  62-69. — 
The  cobalticyanides  of  silver,  mercury,  copper,  bismuth,  cad- 
mium, iron,  manganese,  zinc,  cobalt,  and  nickel  were  made  by 
bringing  together  half-normal  solutions  of  potassium  cobalticya- 
nide  with  half-normal  solutions  of  the  metals.  The  composition 
of  the  precipitates  and  their  solubilities  in  various  reagents  were 
studied  qualitatively  only. 

The  Carbide  of  Gold.  By  J.  A.  Mathews  and  L,.  L,.  Wat- 
Ters.  /.  Am.  Chem.  Soc.,  22,  108-111. — Bypassing  acetylene 
into  a  strongly  ammoniacal  solution  of  sodium  aurous  thiosul- 
phate  there  is  formed,  after  some  time,  a  yellow,  flocculent  pre- 
cipitate   which,   after  having   been   dried   over  sulphuric  acid, 


66  Review  of American  Chetnical  Research. 

gives  on  analysis  figures  which  correspond  to  the  formula  Au2C2. 
Carbide  of  gold  is  highly  explosive.  Water  decomposes  it  into 
its  elements  ;  hydrochloric  acid  liberates  acetylene. 

On   the   Decomposition  of  Nickel  Carbonyl  in  Solution.     By 

Victor  Lenher  and  Hermann  A.  Loos.  /.  Am.  Chem.  Soc, 
22,  114-116. — The  authors  have  confirmed  the  experiments  of 
Berthelot,  Mond,  and  others,  that  nickel  carbonyl  is  decomposed 
by  moisture.  When  dissolved  in  acetone,  chloroform,  benzene, 
toluene,  or  methyl  alcohol,  there  is  produced  a  green  precipi- 
tate, the  composition  of  which  seems  to  be  variable. 
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Some  New  flinerals  from  the  Zinc  nines  at  Franklin,  N.  J., 
and  Note  Concerning  the  Chemical  Composition  of  Ganomalite. 

By  S.  L.  Penfield  and  C.  H.  Warren.  Am.  J.  Sci.,  158, 
339-353. — The  new  minerals  hancockite,  nasonite,  glaucochroite, 
and  leucophoenicite  were  taken  mostly  from  the  1000-foot  level  of 
the  Parker  Shaft  on  North  Mine  Hill,  where  they  are  associated 
with  native  lead  and  copper,  clinohedrite,  roeblingite,  axinite, 
willemite,  vesuvianite,  datolite,  barite,  garnet,  phlogopite,  and 
franklinite.  Careful  analyses  were  made  of  each  of  the  new  min- 
erals, and  their  formulae  computed.  1.  Hancockite.  This  is  a 
brownish-red  mineral  crystallizing  in  very  minute,  lath-shaped 
crystals,  resembling  those  of  epidote,  of  hardness  6.5-7,  and 
specific  gravity  4.030.  The  analysis  gives  the  empirical  formula 
H,JR"2(R",.OH)R"'2(Si04)3orR"2(R"'.OH)R'"2(Si04)3.  Thegen- 
eral  formula  is  that  of  epidote,  differing  principally  in  having  the 
bivalent  metals  lead  (18.53  percent.)  and  strontium  (3.89  per 
cent.)  isomorphous  with  calcium.  It  should  be  placed,  there- 
fore, in  the  epidote  group  next  to  piedmontite.  It  is  named  after 
E.  P.  Hancock,  of  Burlington,  N.  J.  2.  Glaucochroite.  Glau- 
cochroite occurs  in  small  orthorhombic  prisms  or  columnar  ag- 
gregates, and  is  sometimes  twinned.  It  has  a  hardness  of  about 
6,  a  specific  gravity  of  3.407,  and  in  color  is  a  delicate  bluish- 
green.  The  analysis,  disregarding  1.74  per  cent,  of  lead,  gives 
the  formula  CaMnSi04,  which  places  it  next  to  monticellite  in 
the  chrysolite  group.  The  name  is  from  the  Greek,  meaning 
blue-green  color.  3.  Nasonite.  This  is  a  white,  massive  mineral 
with  greasy  to  adamantine  luster,  hardness  about  4,  specific 
gravity  5.425,  and  usually  shows  numerous  inclusions  of  axinite, 
garnet,  and  glaucochroite.  Its  crystallization  is  probably  tetrag- 
onal, though  this  could  not  be  proved.  The  analyses  show  the 
general  formula  to  be  R^C^S^O,,,  in  which  R  is  mostly  lead  and 
calcium.     Allowing  for  a  few  particles  of  clinohedrite  that  were 
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noticed  intimately  associated  with  the  nasonite  the  empirical  for- 
mula Pb6Ca4Cl2(Si207)3  or  Pb4(PbCl)'2.Ca4(Si207)3  is  obtained. 
It  is  named  for  F.  h.  Nason,  West  Haven,  Conn.  4.  Leuco- 
phoenicite.  This  mineral,  which  is  conspicuous  on  account  of  its 
light  purplish-red  color,  occurs  in  small  crystalline  masses  hav- 
ing vitreous  luster,  hardness  5.5-6,  and  specific  gravity  3.848. 
The  system  of  crystallization  could  not  be  determined  but  is 
probably  inclined.     The  analyses  gave  the  formula 

R5(R.OH)'2(Si04)3, 

in  which  R  is  mostly  Mn,  but  with  some  Zn  and  Ca.  Structur- 
ally it  is  the  exact  equivalent  of  humite.  The  name  is  from  the 
Greek,  meaning  pale  purple-red.  5.  Chemical  Composition  of 
Ganomalite.  From  a  study  of  analyses,  and  of  the  analogous 
mineral  nasonite,  the  authors  are  led  to  discard  the  formula 
Pb3Ca2Si3On  for  ganomalite  and  to  substitute  the  formula 
Pb4(Pb.OH)2Ca2(Si207)3.  Both  nasonite  and  ganomalite  are 
salts  of  the  acid  H6Si207,  which  is  intermediate  between  the 
orthosilicic  acid  H4Si04  and  metasilicic  acid  H2Si03.  The  name 
me  so  silicic  acid  (meso  from  the  Greek,  meaning  between)  is  sug- 
gested for  this  intermediate  acid  in  place  of  Groth's  name  di- 
orthosilicic  acid,  which  the  authors  consider  inappropriate,  as  the 
acid  in  question  is  not  an  orthosilicic  acid,  as  the  name  would 
signify,  but  is  a  derivative  of  orthosilicic  acid. 

Andesites   of   the   Aroostook  Volcanic  Area  of  flaine.     By 

Herbert  E.  Gregory.  Am.  J.  Set.,  158,  359-369. — The  paper 
includes  descriptions  of  the  field  relations  and  petrography  of 
the  andesite  area  in  the  towns  of  Chapman,  Mapleton,  and  Cas- 
tle Hill,  Aroostook  Co.,  Maine.  The  andesites  are  Paleozoic 
lava  flows  and  breccias,  with  their  associated  tuffs,  lying  upon 
the  upturned  edges  of  Silurian  sandstone.  The  augite  and  horn- 
blende types  predominate,  but  stages  between  andesite  and 
trachyte,  and  also  dacite  facies  are  sometimes  found.  Exhaust- 
ive analyses  show  that  the  Maine  andesites  agree  with  the  types 
of  their  class.  No  more  alteration  is  found  than  in  many  of  the 
comparatively  recent  flows. 

On  a  New  flode  of  Occurrence  of  Ruby  in  North  Carolina. 

By  J.  W.  Judd  and  W.  E.  Hidden.  Crystallographic  Notes. 
By  J.  H.  Pratt.  Am.  J.  Sci.,  158,  370-381. — The  Cowee  dis- 
trict, which  is  the  locality  of  the  rubies  described,  is  in  Macon 
County,  a  few  miles  north  of  the  town  of  Franklin.  The  rubies 
occur  mostly  in  tabular  rhombohedral  or  short  prismatic  crystals 
in  a  basic,  garnet-bearing,  crystalline  rock,  and  often  inclose 
small  crystals  of  the  garnet  rhodolite.  The  mode  of  occurrence 
resembles  in  many  points  that  of  the  rubies  in  the  crystalline 
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limestone  of  Burma.  The  difference  in  the  matrix  in  the  two 
instances  would  be  of  less  significance  if  it  could  be  established, 
as  has  been  urged  by  one  of  the  authors,  that  the  Burma  lime- 
stone has  resulted  from  the  slow  alteration  of  a  lime  feldspar. 

Note  on  a  New  Heteoric  Iron  found  near  Iredell,  Bosque 
County,  Texas,  U.  S.  A.  By  Warren  M.  Foote.  Am.  J. 
Sci.,  158,  415-416. — This  meteorite,  some  three  pounds  in 
weight,  presented  a  somewhat  rusty  surface  with  a  slight  exuda- 
tion of  lawrencite  and  streaks  of  schreibersite.  The  cleavage, 
though  not  well  marked,  was  apparently  dodecahedral.  An 
analysis  showed  the  presence  of  93.75  per  cent,  of  iron,  5.51  per 
cent,  of  nickel,  and  slight  amounts  of  cobalt,  phosphorus,  and 
sulphur.  Weak  etching  figures  were  developed  by  dilute  nitric 
acid. 

On  a  New  Occurrence  of  Nepheline  Syenite  in  New  Jersey. 

By  F.  Leslie  Ransome.  Am.  J.  Sci.,  158,  417-426. — The 
syenite  described  was  found  near  the  town  of  Brookville,  where 
it  occurs  in  gabbroitic  trap  intrusive  into  the  Newark  formation. 
The  exposures  are  not  sufficiently  good  to  definitely  establish 
the  relations  of  the  syenite  and  trap,  but  the  author  considers 
that  the  syenite  is  to  be  regarded  as  dike-like  intrusions,  or  in- 
closures  brought  up  from  some  underlying  formation,  rather  than 
as  a  product  of  magmatic  differentiation  of  the  trap.  The  sye- 
nite is  of  three  varieties,  nepheline  syenite,  hornblende  syenite, 
and  biotite  syenite.  In  addition  to  the  description  of  the  occur- 
rence and  characters  of  the  rock  a  very  complete  chemical  analy- 
sis is  given. 

On  Graftonite,  a  New  Mineral  from  Grafton,  New  Hamp= 
shire,  and  Its  Intergrowth  with  Triphylite.  By  S.  L,.  Pen- 
field.  Am.  J.  Sci.,  159,  20-32. — The  graftonite  occurs  in  peg- 
matite, where  it  is  found  as  a  lamellar  intergrowth  with  triphy- 
lite. The  form  of  the  crystals  is  monoclinic.  When  fresh  the 
mineral  has  a  delicate  salmon  color  resembling  that  of  lithiophi- 
lite,  but  on  account  of  the  oxidation  of  the  iron,  principally  in 
the  triphylite,  the  color  is  usually  dark.  The  specific  gravity  is 
3.672,  hardness  5,  and  luster  vitreous  to  resinous.  The  analy- 
sis, the  method  of  which  is  described  in  outline,  gave  the  for- 
mula R3P208,  in  which  R  stands  for  bivalent  iron,  manganese, 
and  calcium.  Detailed  descriptions  of  its  optical  and  crystalline 
properties,  with  a  discussion  of  its  intergrowth  with  triphylite,  is 
also  given. 
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A  Revision  of  the  Atomic  Weight  of  Cobalt,  III.  The  Analy- 
sis of  Cobaltous  Chloride  and  Oxide.  By  Theodore  William 
Richards  and  Gregory  Paul  Baxter.  Proc.  Am.  Acad.,  35, 
61-72. — Cobaltous  chloride  was  purified  by  passing  air  through 
its  ammoniacal  solution,  precipitating  with  hydrochloric  acid 
the  purpureo-cobaltic  chloride  formed,  recrystallizing  this  six 
times  from  ammonia  solution  in  a  platinum  dish,  precipitating  in 
a  Jena  flask  with  hydrochloric  acid,  and  heating  the  precipitate 
first  in  an  air-bath  at  200°,  and  then  in  a  current  of  nitrogen  and 
hydrochloric  acid  to  expel  ammonium  chloride.  The  weighed 
cobaltous  chloride  was  reduced  to  cobalt  by  hydrogen,  the  small 
quantity  of  alkaline  chloride  present  in  the  metal  and  of  ammo- 
nium chloride  volatilizing  during  the  reduction  being  deter- 
mined and  corrected  for.  The  atomic  weight  value  so  obtained 
was  59.044,  against  58.995  previously  found  from  the  analyses 
of  cobaltous  bromide  {this  Rev.,  5,  43),  but  the  authors  regard 
the  new  value  as  undoubtedly  too  large,  owing  to  the  presence 
of  impurity,  probably  silica,  in  the  chloride.  The  authors  also 
attempted  to  prepare  a  cobaltous  oxide  of  definite  composition 
by  igniting  the  higher  oxide  in  a  nearly  complete  vacuum  of 
varying  pressure,  but  found  by  reducing  with  hydrogen  that  the 
atomic  weight  values  varied  from  58.93  to  59.07.  They  con- 
clude that  the  higher  oxide  could  not  be  entirely  decomposed 
without  causing  some  reduction  of  the  monoxide  to  metal  cobalt. 
They  regard  the  value  58.995  obtained  from  the  analysis  of  the 
bromide  as  the  most  probable  one.  The  article  closes  with  a 
critical  review  of  previous  determinations. 
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Are  Further  Experiments  Needed  for  Determining  the  Atomic 
Weight  of  Oxygen  ?  By  Edward  W.  Morley.  /.  Am.  Chem.  Soc. , 
22,51-61 ;  Science,  11,  281-288. — The  author  recalls  the  fact  that 
our  present  value  of  the  atomic  ratio  between  hydrogen  and  oxygen 
is  based  solely  on  the  composition  of  one  compound,  water,  and 
on  two  methods  of  its  determination,  its  synthesis  by  weight  and 
the  volumetric  ratio  taken  in  connection  with  the  densities  of 
the  component  gases,  and  suggests  that  the  certainty  attaching 
to  the  ratio  would  be  greatly  increased  by  a  new  complete  syn- 
thesis of  water  by  an  independent  method,  and  by  further  ex- 
periments on  the  density  of  hydrogen  and  on  the  volumetric 
ratio.  He  also  considers  probably  practicable  an  accurate  com- 
plete synthesis  of  hydrochloric  acid  from  its  elements  and  a  de- 
termination of  the  ratio  Na  :  H  by  dissolving  sodium  in  water  and 
determining  the  loss  in  weight.  He  raises,  however,  at  the  close 
the  question  whether  the  value  of  the  results  to  science  would 
justify  the  great  labor  involved  in  these  investigations,  and  de- 
sires an  expression  of  opinion  on  this  point.  In  view  of  the  fact 
that  the  atomic  ratio  of  hydrogen  and  oxygen  is  stoichiometric- 
ally  one  of  the  most  important  of  all  chemical  constants,  and  is 
likely  also  to  have  great  significance  theoretically,  it  seems  cer- 
tain to  the  reviewer  that  scientists  will  not  rest  satisfied  until  that 
ratio  has  been  established  with  the  greatest  possible  certainty 
and  accuracy,  and  it  seems  therefore  highly  desirable  that  an  in- 
vestigator who  possesses  the  rare  manipulative  skill,  the  critical 
appreciation  of  sources  of  error,  and  the  long  experience,  re- 
quired for  the  successful  prosecution  of  such  researches,  should 
continue  to  devote  himself  to  them. 

The  Nature  of  the  Change  from  Violet  to  Green  in  Solutions 
of  Chromium  Salts.  By  F.  P.  Venable  and  F.  W.  Miller. 
J.  Am.  Chem.  So&.,  20,  484-497. — The  authors  describe  experi- 
ments on  the  fraction  (found  to  be  two- thirds)  of  the  total  sul- 
phuric acid  that  is  precipitated  by  barium  chloride  from  green 
chrome  alum  solutions,  on  the  amounts  of  ammonia  required  to 
produce  a  permanent  precipitate  in  the  green  and  violet  solu- 
tions (found  to  be  equal  in  the  two  cases),  and  on  the  composi- 
tion of  the  gummy  precipitate  produced  by  adding  alcohol  to  the 
green  solution.  The}7  conclude  from  their  experiments  that  the 
hypothesis  of  Recoura  that  the  green  chromium  sulphate  exists 
in  solution  as  Cr40(S04)4.SO.,  -f-H„SO.,  is  untenable. 

The  Nature  of  the  Change  from  Violet  to  Green  in  Solutions 
of  Chromium  Salts.  By  W.  R.  Whitney.  /.  Am.  Chem. 
Soc,  21,  1075-1084. — In  a  previous  article  (see  the  preceding 
review)  Venable  and  Miller  claim  to  have  refuted  the  hypoth- 
esis of    Recoura  as    to  the  composition    of  green  chromium  sul- 
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phate.  After  presenting  ten  facts  previously  known  as  evidence 
of  the  presence  of  free  sulphuric  acid,  the  author  describes  the 
results  of  transference  experiments  of  his  own,  in  which  the 
theoretical  amount  of  free  acid  was  actually  caused  to  migrate 
out  from  the  green  solution,  while  practically  no  acid  was  sepa- 
rated by  the  current  from  the  violet  solution.  The  author  also 
communicates  experiments  confirming  those  of  Favre  and 
Valson  to  the  effect  that  only  about  one-half  of  the  sulphuric 
acid  in  a  green  solution  of  chrome  alum  is  precipitated  imme- 
diately in  the  cold,  and  points  out  that  the  different  results  of 
Venable  and  Miller  are  no  doubt  due  to  the  fact  that  they 
waited  twenty-four  hours  before  filtering  off  the  barium  sulphate. 
He  also  points  out  that  their  experiments,  showing  that  equal 
quantities  of  ammonia  are  required  to  barely  precipitate  the 
green  and  violet  solutions,  do  not  have  the  significance  attribu- 
ted to  them,  since  it  is  well  known  that  alkalies  at  once  convert 
the  violet  into  the  green  modification. 

The  Nature  of  the  Change  from  Violet  to  Green  in  Solutions 
of  Chromium  Salts.  By  F.  P.  Venable.  /.  Am.  Chem.  Soc., 
22,  1  ti-114. — After  stating  the  reasons  for  the  contrary  opinion 
maintained  in  a  previous  article  (see  above),  and  otherwise  in- 
terpreting some  of  the  results  there  described,  the  author  accepts 
the  hypothesis  of  Recoura  upheld  by  Whitney  (see  the  prece- 
ding review),  that  a  green  solution  of  chromium  sulphate  has 
the  composition,  Cr40(S04)4.S04  -+-  H2S04. 

The  Relation  of  Physical  Chemistry  to  Technical  Chemistry. 

By  Wilder  D.  Bancroft.  /.  Am.  Chem.  Soc.,  21,  1101-1107. — 
The  author  emphasizes  the  importance  of  a  knowledge  of  the 
principles  of  physical  chemistry  to  the  manufacturing  chemist, 
and  maintains  that  aside  from  the  value  of  this  knowledge,  phys- 
ico-chemical research  is  a  better  training  for  industrial  work 
than  research  in  synthetic  organic  chemistry.  The  reviewer  is 
also  of  this  opinion,  especially  with  reference  to  this  coun- 
try, where  the  positions  filled  by  chemists  involve,  as  a  rule, 
the  improvement  and  development  of  processes  rather  than  the 
synthetic  production  of  new  compounds. 

On  the  Surface=tensions  of  Mixtures  of  Sulphuric  Acid  and 
Water,  and  the  Molecular  Mass  of  Sulphuric  Acid.      By  C.  E. 

Linebarger.  /.  Am.  Chem.  Soc,  22,  5-1 1. — The  author  has 
determined  for  each  io°  between  o°  and  500  or  700  the  surface- 
tensions  of  aqueous  sulphuric  acid  of  strengths  varying  from 
2.65  up  to  95.0  per  cent.  acid.  He  finds  that  the  surface-tension 
of  the  strongest  acid  is  greatly  increased  by  the  addition  of 
relatively  small  amounts  of  water,  and  is  but  slightly  affected  by 
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rise  of  temperature.     The  latter  fact  is  considered  to  point  to  a 
high  degree  of  polymerization  of  the  sulphuric  acid  molecules. 

Seventh  Annual  Report  of  the  Committee  on  Atomic  Weights. 
Results  Published  in  1899.  By  F.  W.  Clarke.  /.  Am.  Chern. 
Soc,  22,  70-80. — The  average  values  of  the  atomic  weights  pub- 
lished last  year  and  compiled  by  the  author  are  given  below,  the 
values  in  parentheses  being  those  adopted  by  the  author  in  his 
previous  report.  All  values  are  referred  to  oxygen  taken  as 
16.000 : 

Boron,  Gautier 11. 016  (10.95) 

Nitrogen,  Dean 14.031  (14.04) 

Calcium,  Richards 40.126  (40.07) 

Nickel,  Richards  and  Cushman 58.709  (58-69) 

Cobalt,  Richards  and  Baxter 58.995  (58.99) 

Molybdenum,  Vandenberghe 96.069  (95.99) 

Tungsten,  Hardin 184.0  (184.83) 

Cerium,  Kolle 138.81  ( 139.35) 

Palladium,  Hardiu 107.014  (106.36) 

On  Some  Abnormal  Freezing-point  Lowerings  Produced  by 
Chlorides  and  Bromides  of  the  Alkaline  Earths.  By  Harry 
C.  Jones  and  Victor  J.  Chambers.  Am.  Chem.  J. ,  23,  89- 
105. — The  molecular  lowerings  of  the  chlorides  and  bromides  of 
barium,  strontium,  calcium,  and  magnesium  are  all  found  to  have 
a  minimum  value  of  4.8°-5.i°  between  the  concentrations  0.1 
and  0.2  molecule  per  liter.  The  values  increase  considerably 
with  increasing  concentration  (inmost  cases  up  to  5.4°-5.8°  at 
0.6  mol  per  liter),  in  spite  of  the  fact  that  the  dissociation  is 
continually  decreasing,  as  is  shown  by  the  electrical  conductivity 
measurements  which  are  also  given  by  the  authors  for  all  eight 
salts  over  a  wide  range  of  concentration.  The  authors  suggest 
that  the  abnormal  freezing-point  values  may  arise  from  the  com- 
bination of  the  undissociated  salt-molecules  with  a  large  num- 
ber of  water  molecules,  thereby  reducing  appreciably  in  the  con- 
centrated solutions  the  amount  of  solvent.  Freezing-point  and 
conductivity  determinations  are  also  given  for  solutions  of  cad- 
mium chloride  and  bromide,  but  in  these  cases  the  molecular 
freezing-point  lowering  exhibits  no  minimum,  but  steadily  de- 
creases with  rising  concentration. 

The  Melting-point  of  Chloral  Hydrate.  By  C.  G.  L-.  Wolf. 
J.  Phys.  Chem.,  4,  21-32. — The  author  has  determined  the  melt- 
ing-point of  chloral  hydrate  under  different  conditions,  and  con- 
cludes that  the  variations  in  it  found  by  him  and  previous  inves- 
tigators are  due,  not  to  the  existence  of  an  isomeric  form,  but  to 
the  presence  of  dissociation-products  in  varying  amounts.  When 
a  thermometer  bulb  was  coated  with  chloral  hydrate  and  heated 
in  a  vacuum,  these  conditions  being  such  that  the  dissociation- 
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products  could  rapidly  escape  as  vapors,  the  substance  did  not 
melt  below  720,  at  which  point  rapid  sublimation  took  place, 
however.  On  the  other  hand,  when  it  was  heated  in  a  closed 
tube,  time  being  allowed  for  equilibrium  to  be  reached  between 
the  solid,  liquid,  and  vapor,  the  melting-point  was  about  470. 

The  Relation  of  the  Taste  of  Acid  Salts  to  Their  Degree  of  Dis- 
sociation. By  Louis  Kahi/enberg.  J.  Phys.  Chem.,  4,  33-37. — 
The  author  finds  that  the  acid  sodium  salts  of  oxalic,  malonic, 
succinic,  malic,  tartaric,  fumaric,  maleic,  and  citric  acids  all  taste 
still  noticeably  sour  in  solutions  containing  one  mol  in  100-400 
liters,  varying  only  between  these  narrow  limits,  with  the  nature  of 
the  salt.  The  variation  in  sourness  is  thus  very  much  less  than 
the  variation  (1  :  70  in  the  extreme  case)  in  the  concentration  of 
the  hydrogen  ions  in  the  different  salt  solutions.  Moreover,  the 
sourness  of  acid  sodium  tartrate  and  malate  solutions,  where  the 
dissociation  is  not  more  than  a  few  per  cent.,  was  found  to  be 
nearly  equal  to  that  of  hydrochloric  acid  only  three  times  as  di- 
lute, confirming  the  result  of  Richards  with  acetic  and  hydro- 
chloric acids,  that  the  sourness  does  not  depend  solely  on  the 
concentration  of  the  hydrogen  ions.  The  author  concludes  that, 
if  his  results  are  to  be  interpreted  by  the  dissociation  theory,  the 
univalent  anions  (COOH — COO,  etc.)  must,  like  the  hydrogen 
ion,  be  assumed  to  have  a  sour  taste,  an  "  explanation  which  is 
unsatisfactory  to  say  the  least."  This  explanation  does  not, 
however,  seem  a  necessary,  or  even  a  probable  one,  to  the  re- 
viewer, for  the  intensity  of  the  sour  taste  probably  depends  on 
the  amount  of  some  unknown  chemical  change  produced  by  the 
acid  in  the  ends  of  the  sensory  nerves  in  a  short  interval  of  time. 
If  this  change  was  caused  catalytically  by  the  hydrogen  ions, 
one  might  expect  proportionality  between  its  rate  and  the  con- 
centration of  those  ions.  If,  however,  the  hydrogen  ions  directly 
enter  into  the  reaction  and  are  consumed  by  it,  their  concentra- 
tion in  the  layer  in  immediate  contact  with  the  nerve  will  be 
rapidly  reduced,  especially  if  the  acid  solution  is  dilute  ;  and  the 
hydrogen  ions  so  removed  can  be  replaced,  in  case  the  acid  is 
completely  dissociated,  only  by  the  slow  processes  of  diffusion 
and  convection,  while  if  the  acid  is  more  concentrated  but  only 
slightly  dissociated,  an  immediate  new  supply  of  hydrogen  ions 
is  furnished  by  the  instantaneous  process  of  dissociation.  Thus, 
according  to  this  hypothesis,  which  is  a  priori  as  reasonable  as 
the  other,  the  degree  of  sourness  of  a  dilute  acid  solution  will,  in 
general,  depend  on  the  total  concentration  of  the  acid  as  well  as 
on  the  concentration  of  the  hydrogen  ions,  which  is,  in  fact,  the 
principle  which  expresses  the  experimental  results  thus  far 
reached. 
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On  Thermal  and  Dynamic  Coefficients.  By  J.  E.  Trevor. 
/.  Phys.  Chem.,  3,  573-576. — The  article  is  a  continuation  of  the 
general  discussion  of  the  partial  derivatives  of  the  four  funda- 
mental thermodynamic  functions  (this  Rev.,  6,  9). 

On  the  Emission  and  Absorption  of  Water  Vapor  by  Col- 
loidal Matter.  By  P.  DuhEM.  /.  Phys.  Chem.,  4,  65-122. — 
The  article  consists  of  an  extended  mathematical  discussion  of 
the  phenomenon  named  in  the  title,  when  it  is  affected  by  hys- 
teresis, and  of  an  application  of  the  conclusions  reached  to  von 
Bemmelen's  observations  on  the  dehydration  of  gelatinous  silica 
and  colloidal  ferric  hydroxide. 

The  Melting-point  of  Formyl  Phenyl  Acetic  Ester.     By  C.  G. 

L.  Wolf.  /.  Phys.  Chem.,  4,  123-129. — The  article  is  largely 
devoted  to  a  discussion  of  the  observation  that  the  ester,  after 
heating  at  iooc  for  some  hours  (by  which  it  is  melted  and  con- 
verted in  large  part  into  the  enol  form),  separates  crystals  of  the 
keto  form  more  quickly  if  the  liquid  is  first  cooled  to  — 8o°  and 
then  allowed  to  stand  at  200  than  if  it  is  cooled  directly  to  200 
and  allowed  to  stand,  the  difference  being  attributed  to  a 
more  rapid  reconversion  into  the  keto  form,  arising  from  the  fact 
that  the  temperature  in  the  former  case  is  much  further  below 
the  equilibrium  temperature.  Thus  fall  of  temperature  may  ac- 
celerate a  reaction. 

Freezing-point  Curve  for  Water  Containing  Hydrochloric 
Acid  and  Phenol.  By  J.  A.  Emery  and  F.  K.  Cameron.  /. 
Phys.  Chem.,  4,  130-134. — The  authors  have  determined  the 
freezing-points  of  water  and  hydrochloric  acid  solutions,  0.024- 
0.500  normal,  when  saturated  with  phenol.  The  lowerings  are 
found  to  be  the  sums  of  the  lowerings  caused  by  the  two  sub- 
stances separately.  The  freezing-point  of  the  saturated  aqueous 
solution  of  phenol  is  — 1.179°. 

Thermal  Effects  of  the  Dilution  of  Some  Salts.     By  F.  P. 

Dunnington  and  T.  Hoggard.  Am.  Chem.  J.,  22,  207-211. 
— The  authors  have  determined  the  heat  effect  resulting  when, 
to  nearly  saturated  solutions  of  fifteen  neutral  ammonium,  potas- 
sium, sodium,  lithium,  magnesium,  calcium,  and  strontium 
salts,  water  is  added,  one  molecule  or  a  few  molecules  at  a  time. 
The  heat  of  dilution  was  found  to  be  positive  for  seven  of  the 
salts,  negative  for  seven  others,  and  positive  for  the  first  addi- 
tions of  water,  and  then  negative  for  subsequent  additions  in  the 
case  of  the  remaining  salt,  calcium  nitrate.  The  values  for  the 
first  mol  of  water  added  are  greatest  for  lithium,  calcium,  and 
magnesium  chlorides  (+678,  +508,  and  +370  cals.). 
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A  Contribution  to  the  Study  of  Liquid  Mixtures  of  Constant 
Boiling-point.  By  Garnett  Ryland.  Am.  Chem.  /.,  22, 
384-396. — The  author  has  fractionated  mixtures  of  eighty  pairs 
of  liquids  boiling  separately  less  than  400  apart,  and  finds  that  45 
of  them  yield  a  constant  boiling  fraction  of  the  same  or  lower  boil- 
ing-point than  the  more  volatile  constituent,  two  of  them,  such  a 
fraction  of  a  higher  boiling-point  than  the  less  volatile  constitu- 
ent, and  one  of  them,  ethyl  iodide  (b.  p.  720)  and  benzene  (b.  p. 
790),  a  fraction  boiling  (at  74°-75°)  between  the  boiling-points 
of  the  two  constituents.  This  last  case,  which  is  rather  remark- 
able from  a  theoretical  standpoint,  is  further  exemplified  by  an 
earlier  observation  of  Bauer  on  a  mixture  of  ethylene  and  pro- 
pylene bromides.  As  this  case  does  not  seem  to  have  been 
hitherto  considered  theoretically,  the  reviewer  would  point  out 
that  if  the  vapor-pressure  for  any  composition  of  the  mixture  has 
a  minimum  value  lying  between  the  two  limiting  vapor-pressures 
of  the  pure  liquids,  it  must  necessarily  have  also  a  maximum  value 
for  some  other  composition,  or  vice  versa,  and  therefore  it  must 
be  possible;  to  obtain  two  differe?it  mixtures  of  constant  boiling- 
point,  a  conclusion  which  it  would  be  interesting  to  test  experi- 
mentally. The  author  gives  the  composition,  determined  by  re- 
peated trials  of  synthetic  mixtures,  and  the  boiling-point  under 
atmospheric  pressure,  of  the  various  constant  boiling  mixtures  ; 
and  compares  the  observed  composition  of  many  of  them  with 
that  calculated  under  the  assumption  that  each  component  vola- 
tilizes in  gaseous  volumes  proportional  to  its  own  vapor-pres- 
sure in  the  pure  state  at  the  boiling-point  of  the  mixture.  In 
almost  all  cases  the  so-calculated  values  are  much  larger  for  the 
less  volatile,  less  concentrated  component  than  the  observed 
ones,  a  result  which  is,  however,  in  accord  with  the  law  of 
Raoult,  which  requires  that  the  vapor-pressure  of  the  smaller 
component  be  relatively  more  reduced  than  that  of  the  larger 
component.  In  the  case  of  the  mixtures  of  methyl  alcohol  and 
benzene  and  of  ethyl  alcohol  and  benzene,  distillations  were 
made  at  different  pressures  (22-77  cms.),  the  composition  of  the 
constant  boiling  fractions  being  then  found  to  vary  several  per 
cent.  In  concluding,  the  author  emphasizes  the  very  common 
occurrence  of  mixtures  of  constant  boiling-point  and  the  conse- 
quent frequent  impossibility  of  separating  liquids  by  fractional 
distillation. 

On  a  Hypothesis  to  Explain  the  Partial  Non-explosive  Com- 
bination of  Explosive  Gases  and  Gaseous  Mixtures.     By  W.  G. 

Mixter.  Am.  J.  Sci.,  157,  327-334. — The  fact  that  explosions 
do  not  occur  by  sparking  explosive  mixtures  of  gases  when  their 
pressure  is  less  than  a  certain  limiting  value  is  attributed  to  the 
infrequency  of  impacts  of   molecules  having  a  velocity  or  inter- 
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nal  energy  adequate  for  chemical  union,  there  being  more  time 
in  a  rare  gas  than  in  a  dense  one  for  a  molecule  with  energy 
adequate  for  combination  to  lose  this  energy  by  radiation. 

On  the  Applicability  of  the  Dissociation  Theory  to  the  Elec- 
trolysis of  Aqueous  Solutions  Containing  Two  Electrolytes 
with  a  Common  Ion.  By  J.  G.  MacGregor.  Phys.  Rev.,  8, 
129-140. — The  author  has  calculated  from  the  known  dissocia- 
tion-values and  transference  numbers  of  the  component  salts, 
the  transference  relations  which  should  prevail  in  a  mixture  of 
two  salts  with  a  common  ion,  and  compares  the  calculated  re- 
sults with  those  observed  by  previous  investigators.  The  agree- 
ment is  only  a  rough  one.  The  author  calculates  the  dissocia- 
tion constants  of  the  salts  in  question  at  different  concentrations 
with  the  help  of  the  ordinary  mass-action  law,  disregarding  the 
now  well-established  fact  that  they  do  not  conform  to  that  law. 

The    Conductivity    and    Dissociation    of  Some  Electrolytes. 

By  William  Foster,  Jr.  Phys.  Rev.,  8,  257-2S1. — The  author 
has  determined  the  electrical  conductivity  of  solutions  of  ammo- 
nium nitrate,  magnesium  sulphate,  magnesium  chloride,  sodium 
ammonium  hydrogen  phosphate,  disodium  hydrogen  phosphate, 
and  potassium  dihydrogen  phosphate,  of  sodium  hydroxide,  and 
of  phosphoric,  oxalic,  and  citric  acids,  at  concentrations  vary- 
ing from  1.0  to  0.0001  equivalents  per  liter.  The  temperature 
coefficients  of  conductivity  and  the  specific  gravities  of  normal 
solutions  of  these  substances  were  also  determined.  The  de- 
grees of  dissociation  are  calculated  for  all  these  substances  at  the 
various  dilutions  and  compared  with  Loomis'  results  by  the 
freezing-point  method.  The  agreement  is  close  except  in  the 
cases  of  the  magnesium  salts  where  differences  of  10  to  20 
per  cent,  occur,  and  of  sodium  hydroxide  and  potassium  dihy- 
drogen phosphate,  where  the  differences  are  about  5  per  cent. 

H.  M.  Goodwin,  Reviewer. 

The  Electrochemical  Equivalents  of  Copper  and  Silver.     By 

Theodore  W.  Richards,  Edward  Collins,  and  George  W. 
Heimrod.  Proc.  Am.  Acad.,  35,  123-150. — This  valuable  con- 
tribution to  electrochemistry  should  be  read  by  all  interested  in 
the  determination  of  the  fundamental  electrochemical  constant. 
The  investigation  was  undertaken  primarily  to  reconcile,  if  pos- 
sible, the  discrepancy  existing  between  the  atomic  weight  of 
copper  as  determined  by  electrochemical  and  by  purely  chemical 
methods.  A  very  careful  study  was  first  made  of  the  conditions 
to  be  observed  in  a  copper  voltameter,  and  the  effect  of  the  various 
sources  of  error  introduced  by  variable  current  density,  acidity 
of  solution,  etc.,  is  minutely  discussed.     A  number  of  experi- 
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ments  in  which  two  copper  voltameters  with  electrodes  of  50  sq. 
cm.  and  25  sq.  cm.  surface  respectively,  in  series  with  two  sil- 
ver voltameters,  gave  the  following  results  for  the  electrochem- 
ical atomic  weight  of  copper  : 

Uncorrected    results    of    Rayleigh,    Gray,    Shaw,  /  63.30  to 

Vanni,  etc I  63.50 

Large  plates  in  cupric  solutions  at  200 63.47 

"     oG 63.525 

Small       "         "       "  "      o° 63.547 

Medium"        "  cuprous     "  "      o° 63.573 

"  6o° 63.615 

Corrected  results  for  cupric  solutions 63.563 

At.  wt.  copper  by  chemical  processes •  •     63.604 

Discrepancy , 0.041 

The  experiments  designated  "in  cuprous  solutions"  were 
made  with  copper  sulphate  which  had  been,  by  previous  elec- 
trolysis with  an  alternating  current,  saturated  with  cuprous  salt  ; 
they  were  carried  out  to  determine  the  maximum  value  for  the 
electrochemical  atomic  weight,  since  if  any  cuprous  ions  carry  a 
part  of  the  current  the  deposit  should  be  too  great.  The  increase 
in  value  with  rise  of  temperature  (producing  increase  in  solu- 
bility of  cuprous  salt)  proves  this  to  be  the  case,  so  that  63.573 
can  be  taken  as  an  extreme  upper  limit.  The  discrepancy  be- 
tween the  chemical  and  electrochemical  atomic  weight  is  thus 
seen  to  be  greater  than  the  experimental  error  of  either  deter- 
mination, and  the  authors  therefore  sought  the  cause  in  the  sil- 
ver voltameter.  By  a  very  careful  investigation  of  this  they 
were  able  to  show  that  the  effect  well  known  to  previous  investi- 
gators that  the  deposit  of  silver  in  a  silver  voltameter  depended 
on  whether  the  solution  had  been  previously  used  or  not,  arose 
from  the  formation  of  a  substance  in  the  neighborhood  of  the 
silver  anode,  which  tended  to  deposit  too  much  silver  if  allowed 
to  diffuse  to  the  cathode.  The  form  of  silver  voltameter  was 
therefore  changed,  the  anode  being  placed  within  a  porous  cell, 
and  this  compared  with  Lord  Rayleigh' s  and  Patterson  and 
Guthe's  form  of  voltameter.  In  all  cases  the  new  form  of  voltam- 
eter gave  the  lowest  results.  The  difference  amounted  to 
0.081  per  cent.  Correcting  the  atomic  weight  of  copper  referred 
to  the  ordinary  silver  voltameter  by  this  amount  the  authors 
find  its  value  must  lie  between  63.598  and  63.615  as  outside 
limits.  The  chemical  value  63.604  lies  between  these  values,  in 
truth,  "  a  remarkable  confirmation  of  the  results  of  the  porous 
cup  voltameter."  The  mean  of  the  corrected  values  of  Lord 
Rayleighand  Mrs.  Sidgwick,  F.  andW.  Kohlrausch,  Kahle,  and 
Patterson  and  Guthe  gives  0.0011173  gram  silver  per  ampere 
second,  or  0.0011172  as  the  mean  of  the  extreme  values.     On 
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this  latter  basis  one  gram  equivalent  of  an  electrolyte  transports 
96610  coulombs  of  electricity  instead  of  96540,  the  value  usually 
assumed.  The  investigation  furnishes  probably  the  most  rigid 
experimental  proof  of  Faraday's  law  yet  published. 

The  Influence  of  Temperature,  Pressure,  Used  Solutions,  and 
Size  of  Anodes  on  the  Deposit  of  Silver  Voltameters.     By  J.  F. 

Merrill.  Phys.  Rev.,  10,  167-175. — Pressures  up  to  103  at- 
mospheres had  no  effect  on  the  amount  of  silver  deposited,  nor 
did  a  variation  of  temperature  from  0°  to  900  C.  The  results 
with  five  old  solutions  compared  with  freshly  prepared  solutions 
showed  the  deposit  to  be  greater  from  the  former  by  about  1  part 
in  1 1600.  Eater,  the  old  solution,  after  being  repeatedly  used, 
gave  an  increase  of  as  much  as  one  part  in  1700.  The  solution 
did  not  become  acid,  however,  if  it  had  been  boiled.  The  size 
of  the  anodes,  except  in  extreme  cases,  has  no  appreciable  influ- 
ence. The  nature  of  the  surface  of  the  cathode  seems  to  have  a 
slight  effect. 

The  Influence  of  Electrification  upon  the  Surface  Tension  of 
Water  and  flercury.  By  Ernest  Merritt  and  Samuel  J. 
Barnett.  Phys.  Rev.,  10,  65-74. — The  authors  show  by  a 
careful  theoretical  discussion  of  the  method  employed  by  Bar- 
nett for  determining  the  effect  of  electrification  on  the  surface- 
tension  of  water  and  mercury  (Phys.  Rev.,  6,  257,  1898)  that  the 
effects  observed  can  be  wholly  accounted  for  by  purely  electro- 
static effects,  and  that  therefore  no  effect  of  pure  electrification 
upon  surface-tension  has  yet  been  observed.  The  electro-capil- 
lary phenomena  of  mercury  in  contact  with  electrolytes  are,  of 
course,  not  here  considered. 

Polarization  and  Internal  Resistance  of  Copper  Voltameter. 

By  B.  E.  Moore.  Phys.  Rev.,  10,  34-52. — By  a  somewhat 
elaborate  system  of  circuit  breaking  and  making  devices,  for  de- 
tails of  which  reference  must  be  made  to  the  original,  the  author 
has  measured  the  total  polarization  produced  by  direct  currents 
at  the  electrodes  of  a  copper  voltameter,  at  times  varying  from 
0.00006  second  to  0.045  second  after  the  polarizing  electromotive 
force  has  been  removed.  The  results  are  discussed  graphically, 
and  the  author  concludes  that,  if  the  true  maximum  value  of  the 

E — P 
polarization  (P)  could  be  measured,  the  simple  formula  r  =  — : — 

would  give  very  nearly  the  true  value  of  the  resistance  (r)  of 
electrolytes  for  all  current  strengths. 

The    Electrolytic    Reduction    of    Potassium    Chlorate.     By 

Adolph  E.  Voege.  /.  Phys.  Che?n.,  3,  577-601.— The  reduc- 
tion of  this  salt  was  experimentally  studied  under  as  varied  con- 
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ditions  as  possible,  and  the  following  conclusions  reached  :  The 
reduction  is  greater  in  acid  than  in  alkali  solution,  and  varies 
with  the  strength  of  acid  ;  it  increases  greatly  with  the  tempera- 
ture, and  increases  also  with  decreasing  current  density  ;  this  last 
influence,  however,  varies  with  the  nature  of  the  metal  used  for 
the  electrodes,  copper,  zinc,  cadmium,  and  platinum  having 
been  studied. 

The    Electrochemical    Equivalent    of    Carbon.     By   H.    C. 

Pease.  J.  Phys.  Chem.,  4,  38-41. — The  mean  of  five  experi- 
ments on  the  loss  of  weight  of  a  carbon  anode  in  fused  potas- 
sium hydroxide  in  an  electrolytic  cell  with  an  iron  cathode  gave 
3.32  as  the  equivalent  weight  of  carbon.  Coehn  found  the  value 
in  sulphuric  acid  to  be  3.0.  Carbon  thus  comports  itself  in 
these  electrolytes  as  a  quadrivalent  element. 

On  the  Inversion  of  the  Hepta=  and  Hexahydrates  of  Zinc 
Sulphate  in  the  Clark  Cell.  By  H.  T.  Barnes.  /.  Phys. 
Chem.,  4,  1-2 1. — The  paper  contains  the  complete  results  of  ex- 
periments published  by  Callendar  and  Barnes  in  1897  (Proc. 
Roy.  Soc.,  62,  150)  on  the  change  of  hydration  of  zinc  sulphate 
crystals  indicated  by  the  change  in  temperature  coefficient  of  a 
Clark  cell  in  the  neighborhood  of  390  C.  The  temperature  co- 
efficient of  cells  of  various  forms  was  measured  from  150  to  500, 
and  formulae  for  the  electromotive  force  deduced  for  various  in- 
tervals. The  electromotive  force  curves  for  cells  containing  the 
hepta-  and  hexahydrates  of  zinc  sulphate  cross  at  38. 78°C,  which 
therefore  corresponds  to  the  transition  temperature.  From  solu- 
bility experiments  the  transition  temperature  is  39.95°.  The 
difference  is  explained  by  a  secondary  influence  due  to  the  pres- 
ence of  t,he  mercurous  sulphate  in  the  Clark  cell. 

The  Electrolytic  Deposition  of  Brass.  By  J.  Livingston 
R.  Morgan.  J.  Am.  Chem.  Soc.,  22,  93-99. — An  attempt  to 
explain  the  process  of  brass  plating  on  the  basis  of  the  osmotic 
theory  of  the  cell.  The  explanation  does  not  seem  clear  to  the 
reviewer,  and  is  not  verified  by  any  experimental  data. 

The  Specific  Gravity  and  Electrical  Resistance  of  Metallic 
Tellurium.  By  Victor  Lenher  and  J.  Livingston  R. 
Morgan.  /.  Am.  Chem.  Soc,  22,  28-31. — The  tellurium  was 
prepared  by  reducing  an  alkaline  solution  of  the  oxide  by  means 
of  sugar  (Lenher).  For  the  specific  gravity  of  the  powdered 
metal  6.1993  was  found  as  a  mean  of  three  determinations  at  20°. 
The  specific  resistance  was  determined  by  casting  the  metal  in 
rods  of  various  lengths  (57.5  mm.  to  162  mm.)  and  diameters 
(2.92  mm.  to  8.89  mm.)  and  measuring  their  resistance  by  the 
usual  bridge  method.     Contact  was  made  by  means  of  mercury. 
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The  values  obtained  for  the  specific  resistance  vary  from  about  300 
to  1150;  the  mean,  about  500,  is  only  about  one-fourth  of  the 
value  found  by  Matthieson. 
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H.  P.  Talbot.  Reviewer. 

The  Iodometric  Determination  of  Small  Quantities  of  Car- 
bon Honoxide.  By  Leonard  P.  Kinnicutt  and  George  R. 
Sanford.  J.  Am.  Chem.  Soc,  22,  14-18. — The  carbon  mon- 
oxide is  passed  over  iodine  pentoxide  at  a  temperature  of  1500, 
and  the  reduced  iodine  is  collected  in  a  potassium  iodide  solu- 
tion and  titrated  with  thiosulphate  solution.  Accurate  deter- 
minations were  made  when  the  amount  of  the  monoxide  in  the 
air  was  as  small  as  2.5  parts  in  100,000. 

The  Volumetric  Determination  of  Magnesia.  By  James 
Otis  Handy.  /.  Am.  Chem.  Soc,  22,  31-39. — The  precipitate 
of  magnesium  ammonium  phosphate,  thrown  down  under  defi- 
nite conditions,  is  collected  upon  a  filter,  washed  with  dilute  am- 
monia, and  the  filter  exposed  to  the  air  until  the  ammonia  has 
volatilized,  which  is  found  to  be  the  case  when  the  filter  has 
dried  about  one-half  inch  from  its  circumference.  The  precipi- 
tate and  filter  are  then  treated  with  standard  sulphuric  acid  in  ex- 
cess, and  after  complete  solution  the  excess  is  determined  by 
titration  with  standard  sodium  hydroxide  solution,  using  methyl 
orange  as  an  indicator. 

Notes  :  The  Retention  of  Moisture  by  Asbestos,  and  The  De- 
termination of  Graphite  by  Loss.  By  George  Auchy.  /. 
Am.  Chem.  Soc,  22,  46-48. 

The  Determination  of  Sulphur  in    Bitumens.      By   A.    C. 

Langmuir.  J.  Am.  Chem.  Soc,  22,  99-102. — The  author  com- 
ments upon  the  criticisms  made  by  S.  F.  and  H.  E.  Peckham 
(this  Rev.,  5,  100)  upon  an  article  by  E.  H.  Hodgson  (this  Rev., 
5,  10) .  He  prefers  the  Eschka  method  as  modified  by  Heath  (this 
Rev.,  4,  121).  While  it  is  undoubtedly  true  that  the  sulphur 
in  illuminating  gas  is  often  a  source  of  considerable  error  in  sul- 
phur determinations,  it  seems  to  the  reviewer  doubtful  whether 
the  data  given  by  von  Meyer  and  quoted  by  Langmuir  are  of 
general  application.  It  is  certainly  true  that  Boston  gas,  for  in- 
stance, introduces  much  less  sulphuric  acid  during  evaporations, 
even  under  unfavorable  conditions,  than  was  found  by  von 
Mever  in  his  laboratory. 
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The    Determination   of   Nickel    in    Nickel  Ores.     By  A.   C. 

Langmuir.  J.  Am.  Chem.  Soc.,  22,  102-106. — The  ore  is  dis- 
solved in  nitric  acid,  this  acid  replaced  by  hydrochloric  acid,  the 
copper  thrown  out  as  sulphide,  and  the  iron  oxidized  and  pre- 
cipitated once  by  ammonia.  This  precipitate  is  dissolved  in  hy- 
drochloric acid,  and  the  solution  extracted  with  ether  to  sepa- 
rate most  of  the  iron,  the  remaining  iron  being  twice  precipita- 
ted by  ammonia.  The  ammonium  chloride  in  the  filtrate  is  de- 
stroyed by  boiling  with  nitric  acid,  and  finally  the  solution  is 
evaporated  with  sulphuric  acid,  made  ammoniacal,  and  electro- 
lyzed.  The  procedure  given  is  an  adaptation  of  well-known 
methods  to  the  special  case  of  nickel  ores. 

Substitutes   for  Hydrochloric  Acid   in  Testing  Carbonates. 

By  Joseph  W.  Richards  and  Norman  S.  Powell.  /.  Am. 
Chem.  Soc,  22,  117-121. — With  the  purpose  of  obtaining  a  sub- 
stitute for  hydrochloric  acid  in  the  test  for  carbonates  in  field- 
work  the  authors  studied  the  action  of  solutions  of  potassium 
acid  sulphate,  oxalic,  citric,  and  tartaric  acids  upon  various 
natural  carbonates.  Tartaric  acid  proved  to  be  most  efficient, 
followed  by  citric  and  oxalic  acids.  A  table  shows  the  effect  of 
each  reagent  upon  a  variety  of  carbonates  at  varying  tempera- 
tures. 

Report  of  Committee  on  Coal   Analysis.     By  William  A. 

NOYES,    W.     F.    HlLLEBRAND,    AND     C.     B.    DUDLEY.      /.    Am. 

Chem.  Soc,  21,  1116-1132. — This  is  a  final  report  of  the  com- 
mittee and  describes  the  procedures  which  they  consider  effi- 
cient for  coal  analysis. 

W.  H.  Walker,  Reviewer. 

The  Constitution  of  the  Magnesium  Ammonium  Arseniate 
of  Analysis.  By  Martha  Austin.  Am.  J.  Set.,  159,  55-61.— 
When  magnesium  ammonium  arseniate  is  formed  by  the  addi- 
tion of  magnesia  mixture  to  a  solution  of  arsenic  acid,  the  pres- 
ence of  an  excess  of  ammonium  chloride  causes  a  replacement 
of  some  of  the  magnesium  by  ammonium,  forming  possibly  the 
salt  Mg(NH4)4(As04)2.  A  precipitate  of  the  ideal  constitution 
is  thrown  down,  however,  when  an  amount  of  the  ammoniacal 
magnesia  mixture  slightly  in  excess  of  that  theoretically 
necessary  to  precipitate  the  arsenic  present  is  added  to  the 
faintly  acid  solution  of  arsenic  acid,  containing  no  ammonium 
salt,  in  a  volume  not  exceeding  200  cc.  This  precipitate 
may  be  washed  with  a  faintly  ammoniacal  wash-water  and  igni- 
ted to  pyroarseniate  without  appreciable  loss. 

On  the  Estimation  of  Thallium  as  the  Acid  and  Neutral 
Sulphate.     By  Philip  E.  Browning.     Am.  J.   Set.,  159,  137- 
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138. — The  suggestion  of  previous  investigators  that  both  the 
acid  and  neutral  sulphates  of  thallium  might  be  used  in  the  esti- 
mation of  this  element  has  been  carried  out  by  the  author  with 
positive  results.  By  treating  thallium  chloride  with  sulphuric 
acid  and  heating  to  constant  weight  at  220°-240°  C,  the  salt  was 
found  to  correspond  to  the  acid  sulphate.  When  heated  to  dull 
redness,  sulphuric  acid  escaped,  and  when  constant  weight  was 
again  attained,  the  residue  had  the  composition  of  the  neutral 
sulphate. 

Laboratory  Notes.  By  J.  M.  Camp.  Iron  Age,  65,  17-18. — 
In  these  notes  are  included  detailed  directions  for  the  determina- 
tion of  phosphorus  in  coal  and  coke,  and  in  ores,  pig-iron,  and 
steel  which  contain  also  arsenic.  A  method  for  the  estimation 
of  alumina  in  slags  and  ores  is  proposed,  in  which  the  aluminum 
is  separated  and  weighed  as  aluminum  phosphate. 

Silicon  in  Ferrosilicon.  By  F.  W.  Bauer.  Iron  Age,  65,  3. 
— The  percentages  of  silicon  in  a  sample  of  ferrosilicon  as  re- 
ported by  eleven  chemists,  working  independently,  are  given, 
together  with  an  outline  of  the  method  used  by  each.  There- 
suits  vary  from  14.90  per  cent,  to  16.68  per  cent,  silicon. 

A  Rapid  flethod  for  Determining  Lime  in  Blast=furnace 
Slags.  By  Titus  Ul,ke.  Eng.  Min.J.,  6g,  164. — The  sample 
of  slag  is  dissolved  in  very  dilute  nitric  acid,  and  any  barium 
present  is  precipitated  by  the  addition  of  a  few  drops  of  sulphuric 
acid.  The  solution  is  now  made  almost  neutral  with  dilute  am- 
monia, and  the  calcium  precipitated  by  the  addition  of  ammo- 
nium oxalate.  This  precipitate  contains  no  iron  or  aluminum, 
and  can  be  washed  free  from  ammonium  oxalate,  dissolved,  and 
oxidized  with  standard  potassium  permanganate  solution.  The 
entire  analysis  may  be  completed  in  from  15  to  20  minutes. 
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M.  L.  Fuller,  Reviewer. 

Some  Analyses  of  Italian  Volcanic  Rocks,  II.  By  Henry  S. 
Washington.  Am.  J.  Set.,  159,  44-54. — 1.  Ciminite.  From  a 
trachytic  flow  at  Monte  Cimino,  Viterbo.  The  mineral  compo- 
nents of  this  rock  as  computed  from  the  analyses  are  orthoclase 
37.9  per  cent.,  labradorite  26.5,  diopside  16.5,  olivine  17.3,  and 
magnetite  1.8.  This  would  place  the  rock  between  the  trach- 
ytes and  the  andesites  and  basalts  in  the  group  of  andesitic  trach- 
ytes or  trachydolorites  of  Rosenbusch  (latite  of  Ransome).  2. 
Selagite.  This  is  a  lamprophyric  latite  occurring  as  a  volcanic 
neck  in  Tertiary  marls,  Monte  Catini,  Tuscany.      The   analyses 
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are  almost  identical  with  those  of  ciminite,  though  the  diverse 
conditions  of  consolidation  have  resulted  in  the  formation  of  a 
different  set  of  minerals  ;  the  selagite  carrying  less  olivine, 
orthoclase,  and  a  plagioclase  of  less  lime,  but  containing  at  the 
same  time  more  augite  and  an  abundance  of  biotite.  It  affords 
a  good  illustration  of  the  tendency  of  the  complex  biotite  mole- 
cule to  crystallize  as  biotite  in  intrusions  while  it  splits  up  into 
olivine,  orthoclase,  leucite,  etc.,  in  extrusions.  Compared  with 
biotite-vulsinite,  selagite  shows  the  additional  presence  of  oli- 
vine, the  available  supply  of  MgO  in  the  magma  of  the  former 
being  exhausted  by  the  crystallization  of  the  biotite  and  augite. 
The  chemical  relations  of  selagite  to  venanzite,  madupite,  wyo- 
mingite,  and  orendite  are  also  discussed.  3.  Andesite.  From  a 
volcanic  neck  in  Pliocene  marls,  Radicofani,  Tuscany.  The 
new  analyses  lead  the  author  to  consider  the  rocks  examined  as 
basic  andesites  rather  than  ciminites,  as  he  has  previously  held. 
4.  Iyeucitite.  From  a  surface  flow  at  Capo  di  Bove,  Alban  Hills. 
Calculations  based  upon  the  analyses,  aided  by  physical  exam- 
ination, give  the  probable  mineral  composition  as  leucite  52  per 
cent.,  nephelite  10,  melilite  17,  diopside  17,  and  magnetite  4. 
Comparison  is  made  between  the  composition  of  the  leucitite  in 
question  and  that  of  Bearpaw  Mt.,  Montana,  and  also  with 
venanzite. 

Mineral  Resources  of  the  Province  of  New  Brunswick.     By 

L.  W.  Bailey.  Geol.  Surv.,  Canada,  Ann.  Rep.,  10,  Part  M, 
1-128. — In  addition  to  exhaustive  statistics,  some  twenty  analy- 
ses, including  magnetite,  graphite,  limestone,  gypsum,  mineral 
waters,  and  ores  of  antimony  and  manganese,  are  given. 

Annual  Report  for  Section  of  Mineral  Statistics  and  Mines. 

By  E.  D.  Ingall.  Geol.  Siirv.,  Canada,  Ann.  Rep.,  10,  Part  S, 
1-230. — A  considerable  portion  of  the  report  is  devoted  to  the 
iron  ores.  Ten  analyses  of  the  chromic  iron  ores  of  Quebec,  and 
over  150  analyses  of  the  Nova  Scotia  ores,  are  given.  Of  the 
latter,  some  50  are  published  for  the  first  time. 

Illinois  Gulch  fleteorite.  By  H.  h.  Preston.  Am.  J.  Sci., 
159,  201-202. — This  meteorite  was  found  some  4  feet  below 
the  surface  in  Deer  Lodge  County,  Montana,  and  measured  63 
X  104  X  105  mm.  A  physical  examination  showed  the  presence 
of  troilite  and  a  dark  steel-gray  crystalline  mineral  supposed  to 
be  rhabdite.  The  analysis  of  the  ground  mass  showed  the  pres- 
ence of  92.51  per  cent,  of  iron,  6.70  per  cent,  of  nickel,  and 
small  amounts  of  cobalt,  phosphorus,  carbon,  and  silica. 

Qranodiorite  and  Other  Intermediate  Rocks.  By  Walde- 
MAR  Lindgren.     Am.  J.   Sci.,    159,  269-282.— This  paper  has 
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in  view  the  fixing  of  the  position  of  granodiorite  in  relation  to 
allied  granitic  rocks.  A  somewhat  detailed  consideration  of  its 
chemical  and  mineralogical  composition  is  given,  accompanied  by 
a  discussion  of  its  relations  to  granite,  diorite,  monzonite,  tonal- 
ite,  banatite,  etc.  The  conclusions  reached  are  that  the  granodio- 
rite is  to  be  considered  as  a  granular  rock  with,  perhaps,  an  aver- 
age composition  of  quartz  23  per  cent.,  soda-lime  feldspars  44  per 
cent.,  alkali  feldspars  8  to  20  percent.,  and  ferro-magnesian  sili- 
cates 14  per  cent.  The  family  is  regarded  as  being  clearly  de- 
fined, and  is  of  wide  distribution  along  the  Pacific  slopes  of  the 
Cordilleran  ranges. 

Two  New  American  Meteorites.  By  H.  L.  Preston.  Am. 
J.  Sci.,  159,  283-286. — The  first  of  the  meteorites  described  was 
found  at  Luis  Lopez,  New  Mexico,  and  weighed  6.9  kilograms. 
The  sections  showed  nodules  of  troilite,  streaks  and  seams  of 
troilite  and  schreibersite,  and  rhomboidal  patches  of  plessite 
composed  of  alternating  layers  of  kamacite  and  tsenite.  The 
surface  was  covered  with  a  somewhat  lustrous  reddish  brown 
crust  and  was  deeply  pitted.  The  analysis  showed  91.312  per 
cent,  of  Fe,  8. 170 per  cent,  of  Ni,  and  small  amounts  of  Co,  P,  S, 
and  C.  The  second  of  the  meteorites,  which  came  from  central 
Missouri,  probably  weighed  about  25  kilograms  and  is  of  the 
same  general  character  as  the  preceding.  The  analysis  differed 
from  the  former  in  having  some  3.42  per  cent,  more  iron  and 
3.55  per  cent,  less  nickel,  the  other  constituents  being  nearly  the 
same  in  both. 

Coal  Analyses.  By  George  Hale  Ashley.  Dept.  Geol. 
and  Natural  Resources  of  Indiana,  Ann.  Rep.,  23,  1565-1573. 

Geology  of  Story  County,  Iowa.  By  S.  W.  Beyer.  Iowa 
Geol.  Surv.,  Ann.  Rep.,  9,  155-237. — Sanitary  and  chemical 
analyses,  together  with  the  probable  mineral  combinations,  are 
given  for  certain  of  the  artesian  waters  occurring  in  the  county. 

Geology  of  Scott  County,  Iowa.  By  W.  H.  Norton.  Iowa 
Geol.  Surv.,  Ann.  Rep.,  9,  389-519. — Several  analyses  of  arte- 
sian waters  from  the  Galena,  Saint  Peter,  and  underlying  forma- 
tions are  included  in  this  report. 

Artesian  Wells  of  the   Belle   Plaine  Area,  Iowa.     By  H.  R. 

Mosnat.  Iowa  Geol.  Surv.,  Ann.  Rep.,  9,  521-562. — The  dis- 
cussion is  mainly  geological  but  a  number  of  analyses  are  given. 

Minnesota  Iron  flining  Economically  and  Statistically  Con- 
sidered. By  Horace  V.  Winchell.  Minn.  Geol.  Surv.,  Final 
Rep.,  4,  581-616. — Some  200  analyses  of  the  Lake  Superior  iron 
ores  for  1898  and  1899  are  given.     Of  these  the   Gogebic  range 
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furnished  about  40,  Menominee  range  40,  Marquette  65,  Mesabi 
45,  and  Vermilion  range  10. 

Ore=bearing  Schists   of  fliddle  and   Northern  Cape  Breton. 

By  J.  Edmund  Woodman.  Dept.  Mines,  Nova  Scotia,  Rep. 
i8q8,  1-39. — In  addition  to  the  description  of  the  ore-bearing 
schists,  the  author  discusses  briefly  the  question  of  the  origin  of 
the  metalliferous  minerals,  which  he  regards  in  general  as  due 
to  solfataric  action. 

Coal  in  Lower  flichigan.  By  Alfred  C.  Lane.  Mich.  Miner, 
i,Nos.  3-10. — This  paper  is  a  semi-popular,  but  thoroughly  scien- 
ctifi  discussion  of  the  origin,  occurrence,  erosion,  disturbance,  and 
economic  development  of  coal  in  Lower  Michigan.  Inanappendix 
there  are  descriptions  of  the  methods  of  both  proximate  and  ulti- 
mate analyses  of  coals  and  of  the  analysis  of  ash,  together  with  a 
discussion  of  the  determination  of  the  heating  power,  both  di- 
rectly and  from  proximate  analyses. 

Hagmatic  Differentiation  in  the  Rocks  of  the  Copper-bearing 
Series.  By  Alfred  C.  Lane.  Bull.  Geol.  Soc.  Am.,  10,  15- 
18. — This  paper  treats  of  the  chemical  and  mineralogical  varia- 
tions in  the  effusive  flows  constituting  the  copper-bearing  rocks 
of  the  Lake  Superior  region,  and  discusses  their  causes.  A 
number  of  analyses  of  the  upper  and  lower  parts  of  the  flows,  and 
of  normal  and  quartziferous  basic  intrusives  are  given. 

Formation  of  Dikes  and  Veins.  By  N.  S.  Shaler.  Bull. 
Geol.  Soc.  Am.,  10,  253-262. — 1.  Dikes.  The  author  divides 
dikes  into  (1)  those  which  have  followed  preexisting  joints  or 
bedding  planes,  and  (2)  those  which  have  burrowed  their  way 
through  the  rock  independently  of  fracture  lines.  The  many 
cases  in  which  the  former  have  apparently  followed  the  lines  of 
more  difficult  rather  than  those  of  less  difficult  passage  leads  him  to 
reject  hydrostatic  pressure  as  the  principal  cause  of  the  penetration 
of  the  molten  material.  The  conclusions  reached  are  that  the  sud- 
den conversion  of  the  water  of  the  fissures  into  steam  by  contact 
with  the  molten  material  of  the  dike  is  the  true  explanation  of 
the  opening  of  the  passage  ways  for  the  latter.  The  passages 
for  the  material  of  dikes  of  the  second  class  are  considered  to 
have  resulted  from  the  progressive  melting  and  absorption  of  the 
walls  by  the  advancing  magma.  2.  Veins.  The  author  con- 
siders that  open  fissures  could  not  exist  at  the  depths  at  which 
ordinary  veins  were  probably  formed,  but  regards  the  filling  as 
the  result  of  lateral  secretion,  the  walls  being  pressed  backward 
by  the  expansive  force  of  crystallization.  Veins  of  this  nature, 
although  apparently  presented  by  the  author  as  a  new  type,  be- 
long to  a  well-recognized  class  of  deposits.     Few  would   agree 
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with  the  author,  however,  in   going  to  the  extreme  of  referring 
so  large  a  proportion  of  veins  to  an  origin  by  lateral  secretion. 

Physiography  and  Geology  of  the  Region  Adjacent  to  the 
Nicaragua  Canal  Route.  By  C.  Willard  Hayes.  Bzdl. 
Geol.  Soc.  Am.,  10,  285-348. — One  of  the  most  conspicuous  and 
important  of  the  geological  features  along  the  canal  route  is  the 
rock  decay.  The  types  prevailing  on  the  opposite  side  of  the 
isthmus  are  widely  different,  and  are  the  natural  result  of  the 
climatic  conditions.  In  the  Eastern  Division  there  is  a  heavy 
rainfall  distributed  throughout  the  year,  the  surface  is  covered 
by  dense  forests,  and  the  soil  and  rock  are  thoroughly  saturated 
with  water.  As  a  result,  the  decomposition  extends  to  great 
depths.  The  resulting  soils  present  a  deep  red  color  near  the 
surface,  but  graduate  downward,  first  through  a  blue  clay,  then 
through  the  soft  rock  (saprolite),  and  finally  into  the  undecom- 
posed  rock  at  the  bottom.  In  the  Western  Division  the  wet  and 
dry  seasons  alternate.  During  the  dry  season  numerous  cracks 
are  formed  in  the  soil  by  shrinkage.  Into  these  cracks  a  consid- 
erable quantity  of  vegetable  matter  finds  its  way,  and,  upon  the 
return  of  the  wet  season  and  the  closing  of  the  cracks,  is  incor- 
porated in  the  soil,  where  its  action  is  to  prevent  the  oxidation 
of  the  iron.  The  result  is  that  the  red  colors  so  characteristic 
of  the  Eastern  Division  are  entirely  wanting.  The  rate  of 
weathering  is  much  slower  than  in  the  Eastern  Division. 

Notes  on  the  Drift  of  Northwestern  Iowa.  By  H.  F.  Bain. 
Am.  Geol.,  23,  168-176. — In  connection  with  attempts  to  dis- 
criminate between  the  Kansan  and  the  younger  glacial  deposits, 
a  study  was  made  of  the  chemical  weathering  of  the  drift.  Both 
the  older  and  the  younger  drifts  were  derived  largely  from  lime- 
stone rocks,  but  in  the  older  all  traces  of  lime  have  now  been  re- 
moved by  solution,  leaving  a  siliceous,  iron-stained  mass  behind. 
The  difference  is  sufficiently  general  to  be  of  value  in  the  corre- 
lation of  the  various  Kansan  exposures. 

Notes  on  the  Cretaceous  and  Associated  Clays  of  Hiddle 
Georgia.  By  George  F.  Ladd.  Am.  Geol.,  23,  240-249. — 
The  various  Cretaceous  and  Tertiary  clays  of  the  Coastal  Plain 
are  described,  and-  a  number  of  chemical  and  mineralogical 
analyses  made  by  the  author  are  given. 

Origin  and  Age  of  Certain  Gold  "  Pocket"  Deposits  i,n 
Northern  California.  By  O.  H.  Hershey.  Am.  Geol.,  24,  38- 
43. — The  deposits  in  question  are  located  in  Trinity  County  and 
vicinity,  and  occur  in  a  black  slate  of  Jurassic  age,  which  is 
known  locally  as  "  porphyry."  Underlying  the  slates  is  a  great 
massif  of  diabase  in  which  the  gold  often  assays  as  high  as  $2  or 
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$3  a  ton.  During  Carboniferous  times  this  mass  was  exposed  to 
the  atmospheric  agencies  and  was  deeply  eroded  by  subaerial 
denudation,  the  insoluble  gold  accumulating  in  the  resulting 
soil,  especially  in  the  depressions  or  pockets.  During  the  sub- 
sequent subsidence  and  advance  of  the  sea  the  gold  is  assumed 
to  have  been  further  concentrated  in  the  depressions,  where  it 
was  finally  covered  by  the  deposits  of  slate.  The  author  ex- 
plains the  coarse  condition  of  the  gold  in  the  pockets  as  com- 
pared with  that  in  the  veins  and  amygdules  as  probably  due  to  the 
combination  of  many  separate  grains  through  fusion,  brought 
about  by  the  friction,  etc. ,  accompanying  the  metamorphism  of 
portions  of  the  slate. 

The  Gold-bearing  Formation  of  Stephenson  County,  111.     By 

Oscar  H.  Hershey.  Am.  Geol.,  24,  240-244. — The  gold,  which 
is  not  present  in  economic  quantities,  occurs  as  impregnations  in 
one  or  more  strata  of  the  Utica  series.  The  author  considers 
the  material  to  have  been  in  a  finely  divided  and  disseminated 
state  in  the  same  or  closely  adjacent  strata,  and  to  have  been 
afterwards  concentrated  through  the  agency  of  solutions  travers- 
ing the  strata  laterally. 

A  Discussion  of  the  Use  of  the  Terms  Rock-weathering, 
Serpentinization,  and  Hydrometamorphism.  By  Geo.  P. 
Merriee.     Am.  Geol.,  24,  244-250. 

Notes  on  the  Corundum-bearing  Rocks  of  Eastern  Ontario, 
Canada.  By  Wieeet  G.  Mieler.  Am.  Geol.,  24,  276-282. — 
The  corundum  occurs  in  four  different  igneous  rocks  :  syenite, 
syenite  pegmatite,  nepheline  syenite,  and  anorthosyte.  A  num- 
ber of  analyses  of  the  anorthosyte,  one  of  which  is  new,  and  new 
analyses  of  bytownite  and  hornblende  are  given. 

Some  Further  Notes  on  the  Weathering  of  Diabase  in  the 
Vicinity  of  Chatham,  Virginia.  By  Thomas  L,.  Watson. 
Am.  Geol.,  24,  355-369. — The  paper  presents  the  results  of  a 
careful  study  of  the  nature  and  results  of  the  weathering  of  dia- 
base. A  considerable  number  of  analyses  of  both  fresh  and  de- 
composed rocks  are  given.  The  tabulated  results  show  a  loss  in 
weathering  of  from  14.93  Per  cent,  (diabase  from  Medford, 
Mass.)  to  70.31  (olivine  diabase  from  Chatham,  Va.).  In  the 
decomposition  of  the  Chatham  diabase,  iron  is  the  constant  fac- 
tor, the  alumina  which  is  often  selected  as  the  factor,  showing 
in  this  case  a  distinct  loss. 

The  Blue  Mound  Quartzite.  By  Geo.  D.  Hubbard.  Am. 
Geol.,  25,  163-168. — This  quartzite  occurs  as  a  capping  on  Blue 
and  East  Mounds,  in  Iowa  and  Dane  Counties,  Wisconsin,  and 
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is  probably  to  be  regarded  as  a  remnant  of  a  stratum  once  con- 
tinuous over  most  of  the  southwestern  portion  of  the  state.  The 
author  considers  the  stratum  to  be  the  remnant  of  a  highly  sili- 
ceous Niagara  limestone,  the  calcareous  matter  of  which  has 
been  removed  by  solution,  the  silica  at  the  same  time  being  de- 
posited in  the  compact  form  which  it  now  presents. 
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On  the  flolecular  Rearrangement  of  0-Aminophenylethyl 
Carbonate  to  0-Oxyphenylurethane.  By  James  H.  Ransom. 
Am.  Chem.J.,  23,  1-50. — When  0-nitrophenylethyl  carbonate  is 
reduced  in  alcoholic  solution  with  tin  and  hydrochloric  acid,  a 
white  crystalline  compound  is  obtained,  which  melts  at  86°  and 
not  at  95°  as  given  by  Bender  (Ber.,  19,  2268).  As  the  com- 
pound is  insoluble  in  acids,  it  seemed  probable  that  the  constitu- 
tion which  had  been  assigned  to  it,  aminophenylethyl  carbonate, 
was  incorrect.  The  author,  accordingly,  undertook  a  thorough 
investigation  of  the  reaction,  and  has  shown  that  Ben- 
der's compound  is  identical  with  0-oxyphenylurethane  pre- 
pared from  0-aminophenol  and  ethyl  chlorformate.  By  effect- 
ing the  reduction  of  the  nitro  compound  at  a  low  temper- 
ature, an  oil,  soluble  in  acids,  was  obtained,  which  proved 
to  be  <?-aminophenylethyl  carbonate.  This  compound  readily 
suffered  rearrangement  into  <?-oxyphenylurethane.  This  change 
was  studied  carefully,  as  it  seemed  probable  that  an  intermediate 
product  was  formed  in  the  reaction.  This  compound  would  be 
of  interest  on  account  of  the  fact  that  it  could  be  an  addition- 
product  of  an  amine  and  an  ester,  and  would,  therefore,  throw 
light  on  the  reaction  between  compounds  of  these  classes.  The 
change  is  expressed  by  the  following  formulae : 

/OCOOC,H5  /    O  v        /OH 

(I)C6H/  ~(II)C6H4<(  >C<(  — 

XNH2  x  NH/       XOC„H5 

OH 


(III)  CrH4<^ 


NH.COOCH. 
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Formula  (II)  represents  the  constitution  of  the  hydroxide  base 
corresponding  to  the  hydrochloride  of  ethoxymethenylatnino- 
phenol  (an  imido  ester),  if  the  salts  of  the  imido  esters  are 
formed  by  the  addition  of  the  acid  to  the  double  bond  between 
the  carbon  and  nitrogen  atoms.  The  isolation  of  such  a  com- 
pound would  be  of  value  in  deciding  the  structure  of  such  salts. 
The  compound  was  not  obtained,  but  the  author  is  of  the  opin- 
ion that  it  was  formed  during  the  transformation  for  the  follow- 
ing reasons  :  j^-aminophenyl  carbonate  was  found  to  be  a  per- 
fectly stable  compound,  the  rearrangement  being  peculiar  to  the 
ortho  series,  and,  further,  the  rearrangement  occurs  only  as  long 
as  the  nitrogen  atom  holds  at  least  one  hydrogen  atom.  In  or- 
der to  determine  whether  the  structure  of  the  compound  formed 
by  the  reduction  of  0-nitrophenylethyl  carbonate  is  represented 
by  formula  (II)  or  formula  (III),  the  action  of  acyl  chlorides 
on  it  was  studied.  By  the  action  of  benzoyl  chloride,  a  compound 
was  readily  obtained,  which  was  identical  with  the  substance 
formed  by  the  action  of  ethyl  chlorformate  on  benzoyl-0-amino- 
pheuol.  This  fact  indicates  that  the  benzoyl  ester  is  a  deriva- 
tive of  a  substance  of  formula  (II),  but  since  a  molecular  rear- 
rangement of  aminoeth37lphen37l  carbonate  was  proved,  the  struc- 
ture was  investigated  from  another  point  of  view.  The  benzoyl 
ester  of  oxyphenylurethane  is  insoluble  in  alkalies,  and  has  the 
ring  structure.  If  the  methyl  ester  has  an  analogous  structure, 
it  should  exhibit  the  same  reactions.  The  methyl  ether  was  pre- 
pared from  methylaminophenol  and  ethyl  chlorformate,  and  also 
from  oxyphenylurethane  by  direct  methylation  by  means  of  diazo- 
methane.  The  ester  was  soluble  in  alkalies,  and  was,  accord- 
ingly, a  derivative  of  a  compound  of  formula  (III).  Since  it 
has  been  shown  that  diazomethane  can  be  used  to  determine 
delicate  questions  of  constitution,  the  methyl  group  being  intro- 
duced with  such  ease,  it  follows  that  formula  (III)  represents 
the  structure  of  the  compound  formed  from  0-nitrophenylethyl 
carbonate  by  reduction.  A  careful  study  of  the  relation  between 
the  ring  compound  (formula  II)  and  the  hydrochloride  of  ethoxy- 
methenylaminophenol  was  not  made,  but  it  was  shown  that  the 
salt  gives  by  hydrolysis  oxyphenylurethane  under  the  same  con- 
ditions that  aminophenylethyl  carbonate  does.  This  reaction  is 
further  evidence  in  favor  of  the  view  of  the  structure  of  the  salts 
of  imido  ethers  put  forward  by  Stieglitz  (Am.  Chem.  J. ,  21,  108). 
Benzoyloxyphenylurethane  (m.  p.  75°.5)  was  prepared  from 
benzoylchloride  and  oxyphenylurethane,  and  also  from  benzoyl- 
0-aminophenol  and  ethylchlorformate.  It  is  insoluble  in  acids 
and  alkalies,  can  be  saponified,  and  yields,  on  dry  distillation, 
alcohol,  benzoylaminophenol,  ethylbenzoate,  and  benzoyl  car- 
bonyl-0-aminophenol.  The  latter  compound  (m.  p.  1740)  was 
also  prepared  from  carbonylaminophenol.   Analogous  compounds 
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containing  the  nitrobenzoyl  group  were  prepared.  Carbethoxy- 
aminophenol  phenyl  carbamate,  prepared  from  the  phenol,  phenyl 
isocyanate,  and  aluminum  chloride  melts  at  n6°-ii8°.  Car- 
bonylrnethyl-0-atninophenol,     CH3.N.C6H4OCO,    was    prepared 

1 1 

from  the  phenol  and  methyl  iodide.  It  melts  at  86°,  and  when 
heated  with  concentrated  hydrochloric  acid  at  1800,  yields 
0-methylaminophenol  (m.  p.  880-9o°)  which  with  benzoyl  chlo- 
ride forms  an  ester  (m.  p.  i6o°-i62°),  and  with  ethyl  chlorfor- 
mate  gives  benzoylmethvl-0-aminophenylethyl  carbonate  (m.  p. 
68°).  0-Oxyphenylmethylurethane,  prepared  from  methyl-0- 
aminophenol  and  ethyl  chlorformate,  melts  at  530  and  yields  a 
benzoyl  derivative  which  melts  at  880-9o°.  From  anisidine  and 
ethyl  chlorformate,  0-methoxyphenylurethane  (b.  p.  180-1820  at 
26  mm.)  was  prepared.  By  bromination  a  monobrom  derivative 
(m.  p.  io2°.5)  and  a  compound  melting  at  2520  were  formed. 
By  the  action  of  phosphorus  pentachloride,  a  chloride  was  ob- 
tained, which  was  converted  into  c-anisidine  urea  (m.  p.  1430- 
145)  by  ammonia,  and  into  the  corresponding  phenyl  derivative 
(m.  p.  1440)  by  aniline.  <?-Aminophenylethyl  carbonate  is  an 
oil,  and  forms  a  hydrochloride  (m.  p.  i5o°-i52°),  which  formsa 
double  salt  with  platinum  chloride.  ^-Nitrophenylethyl  car- 
bonate melts  at  68°  and  is  converted  into  an  amido  compound 
(m.  p.  360)  on  reduction,  which  gives  a  hydrochloride  (m.  p. 
1970)  and  a  double  chloride  containing  platinum  (m.  p.  2370). 
/-Aminophenylethyl  carbonate  was  converted  into  the  corre- 
sponding urea  (m.  p.  i47°-i5o°),  but  a  transformation  similar  to 
that  which  took  place  with  the  ortho  compound  could  not  be 
brought  about. 

Products  of  the  Explosion  of  Acetylene.  By  W.  G.  Mixter. 
Am.  J.  Sci.,  159,  1-9. — The  explosion  of  acetylene  was  studied 
in  order  to  test  the  hypothesis  advanced  by  the  author,  that  a 
sufficient  frequency  of  molecular  impacts  is  requisite  to  secure 
spread  of  explosive  change  throughout  a  gas.  The  gas  was  in- 
troduced into  glass  tubes  20  cm.  long  and  n-15  mm.  internal 
diameter  at  ordinary  temperature  and  pressure.  The  tubes  were 
then  sealed  and  heated  in  a  furnace.  When  the  desired  tem- 
perature was  reached,  the  gas  was  exploded  by  an  electric  spark 
produced  between  platinum  wires  sealed  in  the  tubes.  In  no 
case  was  the  explosion  violent.  The  hydrogen  remaining  after 
absorbing  acetylene  was  the  measure  of  the  decomposition  ;  the 
difference  between  the  volume  of  acetylene  taken  and  the  vol- 
ume of  gas  after  explosion  was  considered  a  measure  of  the  con- 
densation-products formed.  As  the  result  of  fifteen  experiments 
it  was  shown  that  at  3250,  decomposition  did  not  extend  through- 
out the  gas,  although  the  energy  of  the  system  was  greater  than 
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that  containing  twice  as  many  molecules  at  o°  in  the  same  space 
— a  condition  in  which  decomposition  will  propagate  itself.  At 
temperatures  above  325°the  decomposition  was  self-propagating, 
as  the  impacts  were  of  sufficient  frequency  to  cause  explosion. 
The  results  at  high  temperatures  present  the  striking  fact  that 
the  amount  of  acetylene  decomposed,  as  measured  by  the  resid- 
ual hydrogen,  is  fairly  constant  from  350°  to  4500.  At  4470  50 
per  cent,  of  the  acetylene  was  decomposed  and  20  per  cent,  was 
condensed.  When  acetylene  was  exploded  under  conditions 
allowing  expansion,  in  a  tube  10  mm.  in  diameter,  at  the  tem- 
perature of  the  room,  and  under  a  pressure  of  3  atmospheres, 
the  explosion  was  violent  and  79  per  cent,  of  the  gas  was  decom- 
posed and  5  per  cent,  was  condensed.  When  the  explosion  took 
place  in  a  bomb  where  no  change  in  volume  was  possible,  the 
residual  acetylene  amounted  to  almost  4  per  cent.  The  decom- 
position into  carbon  and  hydrogen  in  this  case  was  probably 
complete.  The  acetylene  present  after  the  explosion  was  no 
doubt  formed  from  its  elements  at  the  high  temperature  reached 
in  the  decomposition.  In  the  experiments  in  which  the  acety- 
lene contained  a  trace  of  air,  the  presence  of  hydrocyanic  acid 
was  noted. 

Camphoric  Acid.  By  William  A.  Noyes.  Am.  Chem.  /., 
23,  128-135. — The  author  suspected  that  the  ketone  prepared 
from  dihydrociscampholytic  acid  (this  Rev.,  5,  127)  was  2,3,3- 
trimethylcyclopentanone,  and,  accordingly,  undertook  the  prep- 
aration of  the  latter  compound  by  a  synthesis  which  would  leave 
no  doubt  as  to  its  structure.  This  synthesis  has  been  completed 
with  the  result  that  the  two  compounds  are  proved  to  be  identi- 
cal. It  follows  from  this  fact  that  ciscampholytic  acid  is  ^'-2,3,3- 
trimethylcyclopentenoic  acid,  and  that  the  older  formula  of  Per- 
kins for  camphoric  acid  and  Bouveault's  formula  for  camphor 
are  correct.  x~Brotnisocaproic  acid  was  condensed  with  the  so- 
dium derivative  of  methylmalonic  ester.  From  the  resulting 
ester  of  2,3,3-tetramethylhexoic  1,2',6-acid  (b.  p.  i8o°-i87°  at 
20  mm.  pressure)  the  free  acid  (HOOC),C.CH3.C(CH3)2.CH2. 
CH2.COOH)  was  prepared,  which  crystallizes  from  ether  in 
needles,  wmich  begin  to  decompose  at  1750  and  give  a  quantita- 
tive yield  of  cr/3/3-triraethyladipic  acid  when  heated  at  i90°-2oo°. 
The  trimethyladipic  acid,  wmen  distilled  from  lime,  was  con- 
verted into  a  ketone  which  yielded  an  oxime  (m.  p.  1040)  iden- 
tical with  the  one  from  the  ketone  prepared  from  o'-hydroxydi- 
hydrociscampholytic  acid.  The  author  gives  his  reasons  for  his 
opinion  that  camphonic  acid  is  a  normal  y-lactone. 

On  the  Rearrangement  of  Imido-esters.  By  Henry  L. 
Wheeler,  Treat  B.  Johnson,   Munson  D.  Atwater,  and 
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Bayard  Barnes.  Am.  Chem.J.,  23,  135-150. — A  distinct  part 
of  the  work  described  in  this  article  was  done  by  each  of  the  four 
authors.  In  this  review  a  separate  paragraph,  preceded  by  the 
author's  initials,  is  devoted  to  the  work  of  each. 

H.  L.  W. — Imidoesters  react  slowly  at  ordinary  temperatures 
with  methyl  and  ethyl  iodides,  giving  alkylamides.  This  reac- 
tion is  accompanied  by  the  formation  of  hydrogen  iodide,  which 
with  unaltered  ester  gives  a  primary  amide,  and  by  a  decompo- 
sition of  part  of  the  ester  into  nitril  and  alcohol.  The  products 
identified  as  the  result  of  the  action  of  methyl  iodide  on  benz- 
imidoethyl  ester  were  methylbenzamide,  benzamide,  benzo- 
nitril,  and  a  trace  of  cyanphenin.  The  result  was  the  same  at 
room  temperature  or  at  ioo°,  and  in  the  presence  of  a  small  or 
large  amount  of  methyl  iodide.  Ethyl  iodide  gave  a  similar  re- 
sult. A  search  was  made  for  diethylbenzamide  in  the  reaction- 
product,  but  without  success.  Benzimidoisobutyl  ester  and 
methyl  iodide  gave  isobutyl  iodide  and  methylbenzamide.  Benz- 
imidoisobutyl ester  and  isobutyl  iodide  gave  benzonitril,  benz- 
amide, and  isobutylene.  In  order  to  determine  the  properties 
of  isobutylbenzamide,  which  was  expected  as  a  product  of  the 
above  reaction,  it  was  prepared  by  the  Baumann-Schotten  reac- 
tion, and  found  to  be  an  oil  which  boiled  at  i73°-i78°  at  13  mm. 
pressure  and  formed  crystals  which  melted  at  57°-58°. 

T.  B.  J. — A  quantitative  study  of  the  reaction  between  phenyl- 
acetimidomethyl  ester  and  methyl  iodide  showed  that  the  amount 
of  transformation  taking  place  was  independent  of  the  quantity 
of  methyl  iodide  used.  The  weights  of  phenylacetamide,  phenyl- 
acetonitril,  and  methylphenylacetamide  from  20  grams  of  the 
imidoester  were  approximately  2,  4,  and  6  grams,  respectively. 
Ethylphenylacetaniide  crystallizes  from  water  in  colorless  plates, 
which  melt  at  73°-74°. 

M.  D.  A. — Furimidomethylester  was  prepared  from  furyl  cy- 
anide ;  it  boils  at  52°-57°  at  8  mm.  and  at  i6<f-i*]20  at  762  mm. 
pressure.  The  behavior  of  this  ester  with  methyl  iodide  is  analo- 
gous to  that  of  the  other  imidoesters.  Methylpyromucamide, 
prepared  by  this  reaction,  melts  at  640.  />-Tolenylimidomethyl- 
ester  (b.  p.  io5°.5  at  10.5  mm.  pressure)  suffered  a  transforma- 
tion with  methyl  iodide  similar  to  those  described  above.  /?- 
Naphthylimidoethylester  was  also  prepared,  and  showed  a  similar 
reaction  with  ethyl  iodide. 

B.  B. — Experiments  with  silver  succinimide  and  methyl  and 
ethyl  iodides  showed  that  the  oxygen  esters,  which  are  first 
formed  as  products  of  the  reaction,  are  converted  by  the  alkyl- 
halide  into  nitrogen  esters.  The  results  are  therefore  in  accord 
with  the  facts  described  above.  As  an  example  of  an  acylimido 
ester  benzoylbenzimidoester  was  studied.     This  compound  suf- 
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fered  no  transformation  with  ethyl  iodide,  but  when  heated  to 
200°  was  decomposed  into  benzonitril  and  ethylbenzoate. 

Anethol  and  Its  Isomers.  By  W.  R.  Orndorff  and  D.  A. 
Morton.  Am.  Chem.J.,  23,  181-202. — The  authors  have  sub- 
jected the  work  on  anethol  and  fluid  metanethol  to  a  careful  re- 
vision and  find  that  the  two  substances  are  identical.  In  odor, 
taste,  boiling-point  (233°.5),  melting-point  (22°5),  specific 
gravity,  and  crystal  form,  the  pure  products  exhibit  no  differ- 
ences. Both  substances  show  exactly  the  same  chemical  con- 
duct. They  yield  the  same  dibromide  (m.  p.  63°-64°),  niono- 
brom  dibromide  (m.  p.  1020),  hydrochloride,  picrate  (in.  p. 
about  700),  nitrosite  (m.  p.  1300),  nitrosite  anhydride  (m.  p. 
980),  and  nitrosochloride  (m.  p.  1230).  A  compound  of  the 
formula  C10H12O.C,H5OH  is  formed  by  the  action  of  alcoholic  pot- 
ash on  anethol  hydrochloride.  The  compound  is  a  liquid,  which 
distils  with  steam  with  slight  decomposition.  When  distilled 
alone  it  breaks  down  completely  yielding  alcohol,  anethol,  and 
higher-boiling  products.  Anethol  gives  a  hydrobromide  analo- 
gous to  the  hydrochloride.  When  decomposed  by  alcoholic  pot- 
ash and  distilled,  it  yields,  as  chief  products,  anethol  and  isoan- 
ethol.  When  an  alcoholic  solution  of  anethol  was  treated  with 
sodium,  /-propylanisol  was  formed.  Anethol  is  rapidly  and  com- 
pletely converted  into  anisoin  when  it  is  heated  in  acetone  solu- 
tion with  iodine.  />-Cresol  was  isolated  as  one  of  the  products  of 
the  destructive  distillation  of  anisoin. 

Condensation  Compounds  of  Amines  and  Camphoroxalic 
Acid.  By  J.  Bishop  Tingle  and  Alfred  Tingle.  Am. 
Chem.  J.,  23,  214-230. — In  a  previous  paper  {this  Rev.,  5,  67)  the 
authors  described  the  action  of  aniline  on  camphoroxalic  acid. 
The  work  has  been  extended  to  the  study  of  the  action  of  other 
amines  on  the  acid ,  and  the  results  show  that  the  products  of  the  re- 
action when  fatty  amines  are  used  are  not  analogous  in  structure  to 
those  obtained  from  aromatic  amines.  This  difference  in  behavior 
is  probably  due  to  the  great  difference  in  basicity  of  the  two  classes 
of  amines.  In  the  present  paper  the  action  of  a-  and  /5-naphthyl- 
amine,  0-phenylenediamine,  and  semicarbazide  on  camphoroxalic 
acid  is  described.  By  the  action  of  or-naphthylamine  on  the 
acid,  in  alcoholic  solution  at  ioo°,  a  compound  was  obtained 
which  crystallizes  from  benzene  in  amber-colored  crystals,  and 
melts  at  1700  with  decomposition.  The  compound  resembles  the 
aniline  derivative  prepared  in  an  analogous  way  and  probably 
has  the  following  structure  : 

C  :  C.COOH 
C  H14<  I      I 

CONH.C10H, 
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/i-Naphthylamine  gives  a  similar  compound  (m.  p.  1730). 
0-Phenylenediamine  readily  condenses  with  the  sodium  salt  or 
ethyl  ester  of  camphoroxalic  acid  giving  a  compound  (m.  p. 
2460)  to  which  the  following  structure  is  assigned: 

C  :  C— C.OH 
CSH]4<         I       || 
CONHN 


C6H4 

Two  substances  are  formed  by  the  interaction  of  semicarbazide 
and  potassium  camphoroxalate  in  presence  of  alcohol  at  ioo°. 
They  are  separated  by  their  different  solubilities  in  ether.  The 
soluble  compound  melts  at  2180,  the  insoluble  at  209°-2io°.  Both 
have  the  composition  represented  by  formula 

C  :  C.COOH 
C&H14<  I      I 

CONH.NH.CONH, 

At  ioo°,  in  alcoholic  solution,  ethyl  camphoroxalate  and  aniline 
yield  the  compound  (m.  p.  I58°-i6o°) 

C  :  C.COOC3H5 
C6H14<         I 

CONH.C6H5 

Compounds  of  an  analogous  composition  were  obtained  from 
^-naphthylamine  (m.  p.  with  decomposition  at  1740)  and  from 
semicarbazide  (m.  p.  2020).  Ethylcamphoroxalate  condenses 
with  ammonia,  methylamine,  and  ethylamine  under  similar  con- 
ditions, but  the  compounds  formed  have  the  following  structure  : 

C  :  C.CONHR 
C,H14<         I 

CONH.R. 

These  substances  will  be  described  in  a  later  paper.  Condensa- 
tion-products could  not  be  obtained  from  the  ester  or  salt  of  cam- 
phoroxalic acid  and  ethylaniline,  dimethylaniline,  m-  and  p- 
phenylenediamine,  or  urea.  Ethylcamphoroxalate  did  not  react 
with  ^-naphthylamine  or  dimethylaniline.  Phenylcamphofor- 
meneamine, 

C  :  C.COOH 
CSH14<  I      I 

CONH.C6H5 

readily  reacts  with  acid  chlorides.  The  benzoyl  derivative  melts  at 
i6o°-i6i°,  the  benzenesulphonyl  compound  at  1330,  and  the  acetyl 
derivative,  which  was  not  obtained  in  pure  condition,  at  1340. 
The  formation  of  acyl  derivatives  is  evidence  in   favor  of  the 
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view  of  the  structure  of  the  compound  represented  by  the  above 
formula. 

The  Symmetrical  Chloride  of  Paranitroorthosulphobenzoic 
Acid.  By  F.  S.  Hollis.  Am.  Chem.  /.,  23,  233-255. — The 
author  gives  much  improved  directions  for  the  preparation  of  the 
chlorides  of  />-nitro-0-sulphobenzoic  acid.  By  regulating  the 
conditions  under  which  the  acid  potassium  salt  of  the  acid  is 
treated  with  phosphorus  pentachloride,  the  resulting  product 
consists  of  the  unsymmetrical  chloride  only,  or  of  a  mixture  of 
the  chlorides,  which  contains  30-40  per  cent,  of  the  symmetrical 
chloride.  The  two  chlorides  were  separated  by  crystallization 
from  chloroform.  The  action  of  benzene  and  aluminum  chlo- 
ride on  the  two  chlorides  was  studied  under  a  variety  of  condi- 
tions. Both  compounds  yielded  the  same  product,  />-nitro-#-ben- 
zoylbenzenesulphone  chloride,  but  one  chlorine  atom  entering 
into  the  reaction.  The  compound  crystallizes  in  monoclinic 
crystals,  and  melts  at  177°.  The  author  is  of  the  opinion  that 
the  chloride  has  the  structure  represented  by  the  following  for- 
mula on  account  of  its  high  melting-point  and  the  fact  that  it  is 
not  acted  upon  by  alcoholic  potash  : 

/C.H. 

Q Q\ 

NO.C.h/      >0 

Nso2 

By  heating  with  hydrochloric  acid,  sulphuric  acid,  water,  or  ab- 
solute alcohol,  the  chloride  is  converted  into />-nitro-c-benzoyl- 
benzenesulphonic  acid.  The  barium  salt  of  this  acid  is  of 
interest,  as  it  crystallizes  with  three,  three  and  one-half,  six,  and 
seven  molecules  of  water  of  crystallization.  The  sodium,  potas- 
sium, magnesium,  calcium,  and  lead  salts  were  also  prepared. 
^-Nitro-c-benzoylbenzenesulphone  chloride,  when  heated  with 
concentrated  ammonia  at  ioo°,  gave  a  lactim  of  the  formula, 


/ 


C.C6HS 
NOAH3'  ^sN 

^  SO/ 

The  compound  is  a  granular  powder  (m.  p.  2340),  which  is  con- 
verted into  the  ammonium  salt  of  nitrobenzoylbenzenesulphonic 
acid  when  heated  with  hydrochloric  acid  at  2000. 

Stereoisomers  and  Racemic  Compounds.  By  Herman  C. 
Cooper.  Am.  Chem.  J.,  23,  255-261. — Kipping  and  Pope 
{Proc.  Chem.  Soc,  1898,  113)  have  shown  that  on  allowing  a 
racemic  mixture  to  crystallize  from  an  optically  active  solvent, 
the  first  factions  show  a   preponderance  of  crystals  of  one  of  the 
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isomers.  This  fact  would  indicate  that  the  optical  isomers  had 
different  solubilities  in  the  solvent,  but  since  the  author  with 
Goldschmidt  (Ztschr.  phys.  Chem.,  26,  711)  had  found  that  the 
two  active  carvoximes  have  the  same  solubility  in  aMiinonene,  it 
seemed  of  interest  to  investigate  the  subject  further.  The  so- 
dium ammonium  tartrates,  the  compounds  investigated  by  Kip- 
ping and  Pope,  have  the  same  solubilities  in  dextrose  solutions 
of  varying  strength,  notwithstanding  the  fact  that  they  can  be 
separated  by  crystallization  from  such  solutions.  The  sodium 
hydrogen  tartrates  were  investigated  with  the  same  result.  So- 
dium hydrogen  tartrate  decomposes  at  234°,  the  racemate  at  2190, 
and  a  mixture  of  equal  parts  of  the  optical  isomers  at  2220.  A 
mixture  of  approximately  equal  parts  of  the  active  carvoximes 
melts  at  930,  the  melting-point  of  inactive  carvoximes.  A  slight 
shrinking  was  observed  at  720,  the  melting-point  of  the  active 
body.  On  mixing  equal  amounts  of  the  active  sodium  hydro- 
gen tartrates  in  water,  a  cloudy  precipitate  of  racemate  appears 
and  does  not  disappear  until  the  temperature  of  solution  of  the 
racemate  is  reached.  A  mixture  of  the  active  carvoximes  has 
the  same  solubility  in  aqueous  alcohol  as  the  inactive  variety. 

A  New  Synthesis  in  the  Quinazoline  Group.  By  Marston 
Taylor  Bogert  and  August  Henry  Gotthelf.  /.  Am. 
Chem.  Soc,  22,  129-132. — When  anthranilic  acid  was  heated  in 
a  sealed  tube  with  acetonitrile,  2-methyl-4-ketodihydroquinazo- 
line  was  obtained.  In  this  preliminary  paper  the  authors  show 
that  this  is  a  general  reaction  by  preparing  analogous  derivatives 
from  the  nitriles  of  propionic,  benzoic,  phenylacetic,  and  fi-tol- 
uic  acids.  The  yields  are  good,  and  as  the  reaction  proceeds 
as  readily  with  aromatic  as  with  fatty  nitriles,  the  synthesis  will 
be  of  particular  value  in  preparing  quinazoline  derivatives  con- 
taining aromatic  groups. 

A   Comparison    of   Some    Formaldehyde  Tests.     By  B.   M. 

Pilhashy.  /.  Am.  Chem.  Soc,  22.  132-136. — The  author  re- 
ports the  results  of  a  study  of  the  various  tests  for  formaldehyde. 
It  is  shown  that  the  test  of  Trillat  with  dimethylaniline  and  sul- 
phuric acid  is  untrustworthy,  since  the  amine  itself  gives  the 
color  reaction  which  is  said  to  be  due  to  the  aldehyde.  The 
author  concludes  that  phenylhydrazine  hydrochloride  is  the  best 
reagent  for  detecting  formaldehyde. 

The  Action  of  ^-Acylated  Phenylhydrazines  on  the  Chlorine 
Derivatives  of  Quinones.  By  William  McPherson  and 
Robert  Fischer.  /.  Am.  Chem.  Soc.,  22,  141-144. — Trichlor- 
quinone  reacts  readily  with  unsymmetricalbenzoylphenylhydraz- 
ine  and  forms  a  compound  of  the  structure, 
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/CC1  :  CC1 
0:C<  >C  :  O 

XCC1  :  C.NH.NC6H6.C6H6CO 

The  two  atoms  of  hydrogen  which  are  removed  in  the  condensa- 
tion, reduce  a  part  of  the  quinone  to  the  corresponding  hydro- 
quinone.  This  reaction  is  of  interest  since  hydrazones  are  formed 
from  quinone  and  acylated  phenylhydrazines.  The  new  com- 
pound is  a  bright  red  crystalline  body  which  melts  at  i58°.5. 

On  the  Action  of  Certain  Acid  Reagents  on  the  Substituted 
Ureas.  By  F.  B.  Dains.  /.  Am.  Chem.  Soc,  22,  181-198. — 
The  action  of  a  number  of  acids,  acid  chlorides,  and  acid  an- 
hydrides on  substituted  ureas  was  studied,  and  in  no  case  was 
the  direct  introduction  of  an  acyl  group  observed.  In  all  cases 
the  temperature  required  to  produce  reaction  was  so  high  that 
acyl  ureas  were  never  isolated,  but  only  their  decomposition- 
products.  The  experiments  presented  show  that  the  reaction 
between  thioureas  and  organic  monobasic  acids  gives  fairly  con- 
stant results,  the  products  being  carbon  dioxide,  hydrogen  sul- 
phide, water,  aniline,  the  anilide,  mustard  oil,  and  carbanilide. 
With  dibasic  acids  and  acid  chlorides  the  reaction  is  more  com- 
plicated and  varied.  Reference  must  be  made  to  the  original 
paper  for  the  large  number  of  details  given. 

The  History  of  the  Constitution  of  the  Alkaloids.     By  A.  R. 

L.  Dohme.     Am.  J.  Pharm.,  72,  9-25. 

Racemism.  By  Robert  Hart  Bradbury.  /.  Franklin 
Inst.,  149,  299-314. — A  historical  lecture. 


BIOLOGICAL  CHEMISTRY. 

A.  G.  Woodman,  Reviewer. 

Preliminary  Communication   on   the  Chemistry  of  Mucin. 

By  P.  A.  Levene.  /.  Am.  Chem.  Soc,  22,  80-85. — The  author 
has  obtained  a  substance  with  acid  properties  from  tendomucin, 
submaxillary  mucin,  and  a  mucoid  carcinoma.  Its  chemical 
properties,  as  well  as  the  analysis  of  its  copper  salt,  point  to  its 
identity  with  chrondroitinsulphuric  acid.  The  results  of  this 
preliminary  investigation  seem  to  show  that  the  mucins  in  gen- 
eral are  not  simple  compounds  of  proteids  and  carbohydrates, 
but  are  proteid  derivatives  of  an  ethereal  sulphuric  acid. 

On  the   flaximum   Production  of  Hippuric  Acid  in  Rabbits. 

By  W.  H.  Parker  and  Graham  Lusk.  Am.  J.  Physiol.,  3, 
472-484. — The  authors  conclude  that  in  metabolism  the  proteid 
molecule,  the   same   being  likewise  true  of  gelatine,  mav  vield 
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glycocoll  to  the  extent  of  3  or  4  per  cent.,  the  amount  of 
hippuric  acid  found  being  taken  as  a  measure  of  the  formation 
of  glycocoll.  The  carbohydrates  do  not  increase  the  formation 
of  glycocoll.  Details  are  given  of  an  improved  method  for  the 
determination  of  hippuric  acid  in  urine. 

On  the  Metabolism  of  Matter  in  the  Living  Body.  By  Ed- 
ward B.  Rosa.  Phys.  Rev.,  10,  129-150. — The  author  has  cal- 
culated the  balance  of  oxygen  and  of  matter  for  a  four-days' 
metabolism  experiment  made  with  a  respiration  calorimeter 
{this  Rev.,  6,  104).  The  change  in  weight  of  the  subject  during 
the  96  hours,  which  was  observed  as  a  check  upon  the  calcula- 
tions, is  shown  by  graphical  representations.  Suggestions  are 
also  made  for  an  improved  method  for  obtaining  the  weight  of 
the  subject  by  means  of  outside  observations. 

Dietary  Studies  of  Negroes  in  Eastern  Virginia  in  1897  and 

1898.  By  H.  B.  Frissell  and  Isabel  Bevier.  U.  S.  Dept. 
Agr.,  Bull.  71,  1-45. — As  a  result  of  these  investigations  it  was 
found  that  in  the  negro  families  which  had  come  under  the  in- 
fluence of  educational  institutions,  such  as  Hampton  and  Tuske- 
gee,  the  diet  resembled  quite  closely  that  of  the  ordinary  white 
family  under  similar  conditions.  In  the  other  cases  studied,  the 
difference  was  not  so  much  in  the  amount  of  nutritive  material 
as  in  the  manner  of  preparing  and  serving  it.  No  analyses  of 
food  materials  are  given,  the  composition  being  estimated  from 
tables  previously  published. 

Dietary  Studies  of  University  Boat  Crews.     By  W.  O.  At- 

water  and  A.  P.  Bryant.  U.  S.  Dept.  Agr.  Expt.  Sta.  Bull., 
75,  1-72. — These  studies  further  emphasize  the  large  amount  of 
energy  in  the  dietaries  of  athletes  and  the  striking  difference  in 
the  amounts  of  protein  consumed  by  them  and  by  ordinal  work- 
ing people.  A  comparison  between  the  dietaries  of  the  boat 
crews  and  the  average  of  fifteen  college  clubs  showed  a  differ- 
ence in  protein  amounting  to  four  and  a  half  times  the  difference 
in  fuel  value.  The  results  tend  to  confirm  the  view  that  men  or 
animals  who  perform  intense  muscular  work  for  short  periods  of 
time,  under  more  or  less  nervous  strain  as  well,  require  a  larger 
supply  of  protein  than  under  normal  conditions  of  slow,  long 
continued  work.  It  is  a  question,  however,  whether  under  these 
"normal  "  conditions  a  part  of  the  energy  is  not  supplied  by  fat 
rather  than  by  protein. 

Character  and  Extent  of  Food  and  Drug  Adulteration  in 
flassachusetts,  and  the  System  of  Inspection  of  the  State 
Board  of  Health.  By  Albert  E.  Leach.  Tech.  Quart.,  13, 
22-40. — This  article,  which  does  not  admit  of  a  brief  review,  is 
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a  rather  popular  discussion  of  the  extent  of  adulteration  in 
Massachusetts  and  of  the  kind  of  substances  usually  adulterated. 

Soil  Investigations.  By  Harry  Snyder.  Minn.  Agr.  Expt. 
Sla.  Bull.,  65,  1-S4. — This  bulletin  contains  a  discussion  of  the 
chemical  and  mechanical  composition  of  certain  Minnesota  soils, 
together  with  an  outline  of  their  characteristic  features  and  the 
measures  which  the  author  considers  necessary  to  preserve  their 
fertility. 

The  Proteids  of  Wheat  Flour.  By  Harry  Snyder.  Minn. 
Agr.  Expt.  Sta.  Bull.,  63,  519-533. — The  author  has  made  a 
study  of  the  proteids  of  a  number  of  samples  of  flour  and  mill 
products,  following  the  methods  proposed  by  Osborne  and  Voor- 
hees  {Am.  Chem.J.,  15,  392),  for  the  separation  of  the  proteids- 
Among  other  observations  it  was  found  that  while  the  lower 
grades  of  flour  contain  more  protein  than  the  high  grades,  the 
gliadin  and  glutenin  in  the  lower  grades  are  not  present  in  the 
right  proportion  to  form  a  well-balanced  gluten  ;  that  is,  one 
which  will  produce  bread  of  the  best  physical  properties.  The 
gliadin-glutenin  ratio  in  different  grades  of  flour  made  from  the 
same  wheat  was  found  to  vary  from  25  to  75  in  the  red  dog  or 
lowest  grade,  to  65  to  35  in  the  highest.  A  well-balanced 
gluten  is  considered  to  have  this  ratio  approximately  as  65  to  35. 

Winter  vs.  Spring  Bran.  By  William  Frear  and  W.  A. 
Hutchinson.  Pa.  State  Coll.  Agr.  Expt.  Sta.  Bull.,  48,  1-8. — 
The  analysis  of  twenty  samples  shows  that  the  average  spring 
wheat  bran  is  drier  than  winter  wheat  bran  and  contains  less 
starchy  matter  and  appreciably  more  protein  and  fat,  as  well  as 
ash  and  fiber. 

The  Feeding  Value  of  Sorghum  as  Shown  by  Chemical  Anal- 
ysis. By  R.  W.  Thatcher.  Nebr.  Agr.  Expt.  Sta.  Bull.,  62, 
65-72. — Experimental  tests  have  shown  that  sorghum  possesses 
different  feeding  values  at  different  stages  of  growth.  A  series 
of  analyses  made  to  find  the  reason  for  this  show  that  when  the 
plant  is  young  it  is  deficient  in  flesh-forming  material,  being 
about  the  same  as  timothy.  An  interesting  point  is  the  appar- 
ent absence  of  sugar  when  the  seed  is  sown  broadcast  instead  of 
in  rows. 

A  Chemical  Study  of  the  Apple  and  Its  Products.     By  C.  A. 

Browne,  Jr.  Pa.  Dept.  Agr.  Bull.,  58,  1-46. — In  this  bulletin 
the  author  discusses  the  chemical  composition  of  the  apple,  the 
chemistry  of  its  growth  and  ripening,  and  the  effect  of  storage. 
A  further  discussion  is  also  given  of  the  principal  apple  products, 
including  evaporated  apples,    cider,   jelly,    apple   butter,  apple 
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pomace,  and  vinegar.    A  short  bibliography  of   the  most  impor- 
tant books  relating  to  the  subject  is  appended. 

Experiments  with  Potatoes.  By  Chas.  D.  Woods  and  J. 
M.  BartlETT.  Me.  Agr.  Expt.  Sta.  Bull.,  57,  145-158. — Ex- 
periments have  been  made  with  regard  to  the  effect  upon  the 
starch  content  of  potatoes  of  spraying  them  with  Bordeaux  mixture. 
The  average  amount  of  starch  found  in  the  sprayed  samples  was 
19.06  per  cent.,  and  in  the  unsprayed  samples  17.43  per  cent. 

Cider  Vinegar:  Its  Solids  and  Ash.  By  R.  E.  Doolittle 
and  W.  H.  Hess.  J.  Am.  Chem.  Soc,  22,  218-220. — The  solids 
of  pure  cider  vinegar  consist  of  glycerol,  albuminous  substances, 
gums,  malic  and  other  organic  acids,  and  mineral  matter;  they 
give  no  rotation  with  the  polariscope  and  little  or  no  reduction 
of  Fehling  solution  after  clarification  with  lead  acetate.  The 
ash,  which  should  not  be  less  than  0.75  per  cent.,  consists  mainly 
of  potash  with  small  amounts  of  sulphuric  and  phosphoric  acids. 
A  spurious  vinegar  was  found  to  be  composed  of  dilute  acetic 
acid,  glucose,  and  soda  ash  ;  another,  of  acetic  acid,  boiled  cider, 
and  lime. 

The  Oregon  Prune.  By  G.  W.  Shaw.  Ore.  Agr.  Expt.  Sta. 
Bull.,  61,  1-18. — This  bulletin  contains  the  results  of  analysis  of 
fresh  and  cured  prunes,  showing  their  proximate  composition, 
food  value,  and  soil  draught. 

Commercial  Fertilizers.  Me.  Agr.  Expt.  Sta.  Bull.,  60,  24- 
29;  R.  I.  Agr.  Expt.  Sta.  Bull.,  60,  39-48;  La.  Agr.  Expt. 
Sta.  Bull.,  58,  190-264;  Ky.  Agr.  Expt.  Sta.  Bull.,  85,  79-129  ; 
Wis.  Agr.  Expt.  Sta.  Bull.,  81,  1-8  ;  N.  Y.  Agr.  Expt.  Sta. 
Bull.,  173,  531-552;    Vt.  Agr.  Expt.  Sta.  Bull.,  77,  141-147. 
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Foreign  Coloring  Matter  in  Milk.  By  Albert  E.  Leach. 
J.  Am.  Chem.  Soc,  22,  207-210. — The  principal  substances  used 
at  present  to  color  milk  are  annatto,  caramel,  and  yellow  aniline 
dyes.  To  detect  their  presence  about  150  cc.  of  milk  are  curdled 
by  heat  and  acetic  acid  and  the  curd  separated  as  much  as  pos- 
sible from  the  whey.  The  curd  is  macerated  for  an  hour  or 
more  with  ether  which  extracts  only  the  annatto.  If  the  curd, 
after  pouring  off  the  ether,  is  not  left  perfectly  white  the  pres- 
ence of  one  of  the  other  colors  may  be  suspected.  A  portion  of 
the  fat -free  curd   is  placed  in  a  test-tube   and  shaken  with  con- 
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centrated  hydrochloric  acid.  The  gradual  formation  of  a  blue 
color  indicates  the  presence  of  caramel,  the  immediate  formation 
of  a  pink  tinge  the  presence  of  the  aniline  color. 

A  Comparison   of   Some    Formaldehyde  Tests.     By  B.   M. 

Pilhashy.  Pharm.  Rev.,  18,  115-118. — From  a  study  of  sev- 
eral qualitative  tests  proposed  for  formaldehyde  the  author  finds 
that  in  the  method  proposed  by  Trillat  (Compt.  Rend.,  116,  891), 
using  dimethylaniline  and  sulphuric  acid,  the  reaction  is  due  to 
the  excess  of  dimethylaniline  and  not  to  the  formaldehyde.  He 
considers  the  best  reagent  for  formaldehyde  to  be  phenylhydraz- 
ine  hydrochloride,  used  either  with  sulphuric  acid  and  sodium 
acetate  or  with  sodium  nitroprusside  and  strong  caustic  soda, 
the  limit  of  delicacy  being  about  1  :  250,000  in  the  first  case,  and 
1  :  1,000,000  in  the  second.  The  reviewer  would  point  out, 
however,  that  the  value  of  the  test  is  limited  by  the  fact  that  the 
reaction  is  given  by  furfurol  in  the  first  instance,  and  that  acetal- 
dehyde  gives  a  red  color  which  tends  to  mask  the  reaction  in  the 
second  case. 

Methods  for  the   Detection   of  "Process"  or  "  Renovated " 

Butter.  By  W.  H.  Hess  and  R.  E.  Doouttle.  /.  Am. 
Chem.  Soc,  22,  150-152. — The  methods  proposed  are  based 
mainly  upon  an  examination  of  the  curd.  The  curd  of  process 
butter  consists  mainly  of  coagulated  casein  in  distinction  from 
the  curd  of  true  butter  which  contains  the  proteids  of  the  cream. 
The  two  kinds  of  curd  may  be  distinguished  readily  by  the 
greater  amount  of  albumin  found  in  the  "process  "  butter  curd. 

The  Technical  Analysis  of  Licorice  Pastes.  By  M.  Trubek. 
J.  Am.  Chem.  Soc,  22,  19-21. — The  author  describes  the  meth- 
ods in  ordinary  use  together  with  the  method  which  he  has  de- 
vised for  the  determination  of  glycyrrhicin.  The  results  of 
analysis  are  given  for  fresh  and  spent  licorice  root. 

The  Determination  of  Glycogen  and  Relative  Quantities  of 
Glycogen  in  Different  Parts  of  the  Flesh  of  a  Horse.     By  J.  K. 

Haywood.  J.  Am.  Chem.  Soc,  11,  85-93. — After  trying  a  num- 
ber of  methods  proposed  for  the  determination  of  glycogen  with 
unsatisfactory  results,  the  following  method  was  settled  upon. 
About  50  grams  of  the  ground  meat  are  digested  on  the  water- 
bath  for  six  hours  with  300  cc.  of  a  one  per  cent,  potassium  hy- 
droxide solution.  The  solution  is  then  made  slightly  acid,  and 
the  proteids  completely  precipitated  by  alternate  additions  of 
hydrochloric  acid  and  double  iodide  of  potassium  and  mercury. 
An  aliquot  part  of  the  filtered  extract  is  exactly  neutralized  with 
potassium  hydroxide,  three  or  four  drops  of  strong  hydrochloric 
acid  are  added,  and  the  glycogen  is  precipitated  by  the  addition 


Analytical  Chemistry.  103 

of  95  per  cent,  alcohol.  This  is  filtered  off,  washed,  dried  at 
8o°-ioo°  C,  then  at  1150,  and  weighed.  A  number  of  analyses 
are  given  showing  the  amount  of  glycogen  in  different  cuts  of 
horse  meat. 

Chemical  Methods  for  Ascertaining  the  Lime  Requirement 
of  Soils.  By  H.  J.  Wheeler,  B.  L.  Hartwell,  and  C.  h. 
Sargent.  /.  Am.  Client.  Soc,  22,  153-177. — Among  a  number 
of  methods  tried,  those  which  gave  results  most  nearly  compara- 
ble with  the  results  of  field  tests  on  Rhode  Island  soils  were  : 
(1)  Treatment  of  the  soil  with  dilute  ammonia  and  weighing 
the  humus  extracted.  This  method  is  applicable  only  when  the 
acidity  is  due  largely  to  organic  matter.  (2)  A  method  of  titra- 
tion, based  on  measuring  the  number  of  milligrams  of  nitrogen, 
combined  as  ammonium  salts,  held  by  the  soil  when  treated  with 
very  dilute  ammonia.  The  results  by  this  method  agree  quite 
closely  with  the  results  of  crop  tests.  (3)  Comparison  of  the 
color  of  a  direct  ammonia  extract  of  the  soil  with  the  color  of  a 
similar  extract  of  a  soil  of  known  character.  This  method  is 
rapid  and  gives  fairly  good  results. 

A.  H.  Gill,  Reviewer. 

On  Hubl's  Iodine  flethod  for  Oil  Analysis.  By  A.  H.  Gill, 
and  W.  O.  Adams.  /.  Am.  Chem.  Soc,  22,  12-14. — The  au- 
thors recommend  the  use  of  mercuric  iodide  instead  of  the  chlo- 
ride, whereby  the  formation  of  chloride  of  iodine  is  prevented. 
The  results  obtained  show  a  decided  decrease  in  the  amount  of 
substitution,  nearly  the  theoretical  value  being  obtained  for 
oleic  acid. 

On  the  Determination  of  Volatile  Combustible  flatter  in 
Coke  and  Anthracite  Coal.  By  R.  K.  Meade  and  J.  C.  Attix. 
/.  Am.  Chem.  Soc,  21,  1137. — The  authors  find  that  by  the 
usual  method  (of  Blair)  some  carbon  is  burned .  Their  study  of  the 
matter  has  led  to  the  following  results :  The  larger  the  crucible 
and  flame  used,  the  greater  the  loss  ;  the  tighter  the  joint  be- 
tween cover  and  crucible,  the  less  the  loss  ;  the  larger  the  sam- 
ple, the  less  the  loss ;  the  fineness  and  per  cent,  of  ash  also  exer- 
cise some  influence.  It  is  suggested  that  the  amount  of  carbon 
burned  during  the  heating  process  can  be  very  closely  deter- 
mined by  a  second  ignition,  the  difference  in  weight  being  the 
amount  burned.  This  gives  results  approximating  closely  to 
those  obtained  by  ignition  in  nitrogen  or  hydrogen. 

The  Determination  of  the  Bromine  Absorption  of  Oils.     By 

P.  C.  McIlhiney.    /.   Am.   Chem.  Soc,  21,  10S4-1090. — The 
process  resembles  that  published  some  years  ago  by  Snodgrass 
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and  Mills,  except  that  it  is  more  rapid,  and  the  quantity  of  bro- 
mine both  added  and  substituted  is  determined.  For  this  pur- 
pose the  oil  is  dissolved  in  carbon  tetrachloride,  and  a  measured 
quantity  of  one-third  normal  bromine  in  the  same  solvent  added; 
after  the  reaction  is  completed,  which  requires  two  minutes,  the 
excess  of  bromine  is  determined  by  potassium  iodide  and  thio- 
sulphate.  The  hydrobromic  acid  formed  by  substitution  is  de- 
termined similarly  by  using  potassium  iodate.  The  process 
seems  accurate,  easily  executed,  rapid,  and  cheap,  and  should 
find  wide  acceptance. 

On  the  Rancidity  of  Fats.  By  Iskar  Nagel.  Am.  Chem. 
/.,  23,  173-176. — The  paper  gives  the  results  of  some  experi- 
ments upon  rancid  fats  which  were  carried  on  under  the  late 
Prof.  Benedikt  Free  fatty  acids  and  hydroxy  acids  are  easily 
removed  by  an  aqueous  solution  of  water-glass,  which  completely 
prevents  emulsions.  Volatile  lactones,  alcohols,  esters,  some 
aldehydes,  acetals  and  terpenes  can  usually  be  removed  by  dis- 
tillation with  steam.  Either  steam  alone  or  steam  mixed  with 
hydrogen  or  carbon  dioxide,  or  distillation  at  ioo°-i70°  with  a 
gas  current  or  at  diminished  pressure  may  be  employed  for  the 
purpose.  The  non-volatile  lactones  are  boiled  with  alkali  to 
change  them  to  salts  ;  the  aldehydes  are  removed  by  the  bisul- 
phite method ;  and  the  acetals  are  changed  to  the  alcohols  and 
aldehydes  by  treatment  with  sulphuric  acid,  and  these  sub- 
stances are  then  removed  as  already  explained. 

The  Analysis  of  Essential  Oils.  By  Clemens  Kleber.  Am. 
J.  Pharm.,  71,  566-584.  —  The  subject  is  one  requiring  a  thor- 
ough knowledge,  especially  as  the  oils  contain  double-bonded 
compounds  which  change  rapidly.  An  example  of  this  change 
s  shown  in  the  case  of  the  oil  of  cloves,  which,  when  prepared 
by  an  improved  process  in  half  the  usual  time,  gave  an  increased 
yield  and  finer  fragance.  It  is  shown  further  that  an  oil  prepared 
in  the  laboratory  where  only  a  seven  per  cent,  yield  was  obtained, 
could  not  be  considered  as  a  criterion  by  which  to  judge  of  an 
oil  obtained  by  a  technical  distillation  in  which  j8  per  cent,  was 
obtained.  With  each  sample  of  oil  should  be  a  statement  giv- 
ing:  (1)  genus  and  species  of  plant  used ;  (2)  portions  of  plant 
used  ;  (3)  time  at  which  plant  was  collected  ;  (4)  method  of 
distillation;  (5)  time  since  distillation  was  made  ;  (6)  specific 
gravity,  rotation,  refraction,  and  dispersion;  (7)  solubility  in 
various  strengths  of  alcohol ;  (8)  saponification  and  esterifica- 
tion  numbers.  A  specific  gravity  below  0.84  indicates  aliphatic 
compounds,  above  0.9,  oxygenated  substances,  and  above  1.0,  aro- 
matic substances.  Insolubility  in  70  or  So  per  cent,  alcohol  indi- 
cates hydrocarbons,  in  larger  quantities  of  90  per  cent,  alcohol 
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paraffines,  sesqui-  and  polyterpenes.  After  these  preliminary 
tests  the  analysis  proper  is  undertaken,  using  first  a  small  por- 
tion of  the  oil  and  then  if  the  method  employed  has  proved  suc- 
cessful, the  bulk  of  the  oil,  never  trusting  the  entire  stock  of  the 
oil  to  an  untried  or  doubtful  method  of  procedure.  As  cold  does 
not  decompose  the  oils,  they  are  subjected  to  a  chilling  pro- 
cess, often  separating  crystals  of  menthol,  borneol,  etc.  This 
can  be  followed  by  treatment  with  sodium  bisulphite,  thus 
separating  the  aldehydic  and  ketonic  bodies,  which  would  be 
destroyed  by  the  subsequent  treatment.  In  this  process  it  should 
be  borne  in  mind  that  in  some  cases  the  bisulphite  compounds 
form  very  slowly,  requiring  several  days,  as  in  the  case  of  thu- 
jone.  Another  difficulty  is  due  to  the  fact  that  some  aldehydes, 
like  citral,  unite  with  a  second  molecule  of  sodium  bisulphite 
yielding  liquid  compounds.  The  aldehydic  substances  being  re- 
moved, the  acids  and  phenols  are  separated  by  treatment  with 
caustic  potash  or  soda  solution,  too  strong  solutions  not  being 
used  as  these  dissolve  hydrocarbons.  Fractional  distillation  of 
the  residue  now  follows,  preferably  at  a  reduced  pressure  of  15 
mm.;  various  distilling  flasks  and  receivers  employed  for  this 
purpose  are  shown.  The  article  closes  with  a  table  giving  the 
more  frequently  occurring  constituents  of  the  essential  oils  ar- 
ranged in  the  order  of  their  boiling-points. 

The  Estimation  of  Bisulphide  of  Carbon.  By  A.  Gold- 
berg. Am.  Gas  Light  J.,  72,  531. — The  method  depends  upon 
the  following  reactions  : 

CS3  +  2NH,  =  CS<|^^ 

CS<NHH4  +  Zn0  ~  ZnS  +  H'°  +  NH4CNS- 
The  substance  under  examination  is  heated  on  a  water-bath  in 
a  strong,  tightly-closed  flask  with  5  cc.  ammonia  (sp.  gr.  0.91) 
and  25  cc.  absolute  alcohol,  to  a  temperature  of  6o°,  although 
ioo°  does  no  harm.  When  the  reaction  is  finished,  the  solution 
which  should  be  of  a  yellow  color,  is  considerably  diluted,  a 
known  volume  of  a  standard  ammoniacal  solution  of  zinc  is  added, 
and  the  solution  is  heated  to  boiling  with  continuous  stirring. 
The  excess  of  zinc  is  determined  by  a  standard  solution  of  so- 
dium sulphide  using  sodium  nitroprusside  as  an  indicator.  The 
results  of  four  analyses  agreed  well. 
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A.  H.  Gill,  Reviewer. 

Description  of  a  New  Respiration  Calorimeter.     By  W.  O. 

Atwater  and  E.  B.  Rosa.      U.  S.  Dept.  Agr.  Bull.,  6y,Phys. 
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Rev.,  9,  129-163. — "The  essential  features  of  the  apparatus  are  : 
1.  A  chamber  in  which  the  subject  of  the  experiment,  a  man, 
lives,  eats,  drinks,  sleeps,  and  works  during  a  period  of  several 
days  and  nights.  2.  Arrangements  for  ventilation  by  a  current 
of  air  which  is  drawn  in  from  out  of  doors  and  passes  through 
the  chamber.  The  volume  of  this  current  is  measured  and  the 
percentage  of  moisture  in  it  and  carbon  dioxide  contained  in  it  de- 
termined before  and  after  leaving  the  chamber  ;  the  temperature 
of  the  air  is  the  same  when  leaving  as  upon  entering.  3.  Ar- 
rangements for  passing  food  and  drink  into  the  chamber  and  re- 
moving the  solid  and  liquid  excreta.  4.  Arrangements  for 
measuring  the  heat  given  off  from  the  body  of  the  man  in  the 
chamber  and  the  heat  equivalent  of  the  external  muscular  work. ' ' 
The  inner  chamber  is  provided  with  double  walls  ;  the  innermost 
wall  is  of  polished  copper  and  measures  7x6^x4  feet  inside ;  out- 
side of  this  and  separated  from  it  by  an  air  space  of  3  inches  is 
a  zinc  wall.  This  is  surrounded  with  three  concentric  walls 
of  wood  2  inches  apart.  In  the  spaces  between  these  latter  walls 
air  is  made  to  circulate  by  fans.  To  measure  the  temperature 
of  the  zinc  and  copper  walls,  304  thermoelectric  junctions  of 
German  silver-iron  are  employed.  It  being  so  arranged  that 
no  heat  can  escape  or  enter  through  the  walls  of  the  calorimeter, 
the  heat  generated  is  measured  and  carried  away  by  a  stream  of 
water  flowing  through  a  copper  "  absorber." 

A  Simplified  Reductor.  By  P.  W.  Shimer.  /.  Am.  Chem. 
Soc,  21,  723-4. — The  differences  from  the  usual  form  consist  in 
the  use  of  a  small  quantity  of  amalgamated  zinc,  80  grams,  sup- 
ported upon  a  sand  filter  in  a  narrow  tube.  The  hot  lower  part 
of  the  reductor  is  particularly  effective  in  the  reduction. 

Apparatus  for  the  Analysis  of  Illuminating  and  Fuel  Gases. 

By  G.  E.  Thomas.  /.  Am.  Chem.  Soc,  21,1108-1112. — The 
apparatus  is  essentially  a  modification  of  the  well-known  Orsat 
apparatus,  and  cannot  be  described  without  the  figure.  No  re- 
sults of  work  with  the  apparatus  are  given,  although  they  are 
stated  to  be  "  eminently  satisfactory."  In  view  of  the  fact  that 
the  explosion  is  made  over  water  and  that  the  "  illuminants  " 
are  absorbed  with  bromine,  it  is  difficult  to  understand  how 
this  can  be  the  case.  Nor  would  this  description  seem  to  apply 
to  the  apparatus  itself ;  for  since  it  contains  eight  glass  stop- 
cocks, it  must  be  expensive  to  make  and  maintain  ;  and  from 
the  shape  of  the  absorption  bottles  it  must  be  fragile  and  cum- 
bersome. 

Note  on  a   Method  of  Standardizing  Weights.     By  T.  W. 

Richards.  J.  Am.  Chem.  Soc,  22,  144-149. — The  weights  are 
compared  by  substitution,  the  comparison  beginning  with  centi- 
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grams  and  proceeding  upwards ;  the  weights,  being  the  objects 
to  be  weighed,  are  placed  on  the  left  hand  pan.  Every  weight 
is  compared  with  every  other  weight  of  the  same  size  and  with 
the  sum  of  the  smaller  weights  ;  the  centigram  weight  is  assumed 
to  be  correct  and  from  it  the  values  of  all  the  other  weights  can 
be  determined.  The  data  and  results  of  standardizing  a  set  of 
weights  are  given  as  an  illustration. 

Laboratory  flethod  for  the  Continuous  and  Uniform  Genera- 
tion of  Acetylene  for  its  Purification.  By  J.  A.  Mathews.  /. 
Am.  Chem.  Soc,  22,  106-108. — The  fragments  of  calcium  car- 
bide are  suspended  in  a  basket  of  coarse  wire  netting  in  a  wide- 
mouthed  bottle ;  the  bottle  is  closed  with  a  doubly  perforated 
stopper  carrying  a  dropping  tube  and  gas  delivery  tube  ;  and  the 
carbide  is  covered  with  95  per  cent,  alcohol.  The  water  in  the 
alcohol  starts  the  generation  of  gas  which  is  continued  by  the 
addition  of  more  wTater,  the  temperature  being  kept  low  by  the 
alcohol.  When  the  carbide  is  used  up,  the  alcohol  may  be  dis- 
tilled off  giving  nearly  absolute  alcohol,  especially  if  the  first 
few  cubic  centimeters  coming  over  be  rejected.  The  gas  is  puri- 
fied by  passing  through  acid  copper  sulphate  solution  and  chro- 
mic acid. 

A  Simplification    of   Beckmann's  Boiling-point  Apparatus. 

By  S.  L.  Bigelow.  Am.  Chem.  /.,  22,  280-7. — The  various 
asbestos  stoves,  mantels,  lamps,  etc.,  are  replaced  by  a  heating 
coil  of  platinum  wire  20  cm.  long,  and  o.  1  mm.  in  diameter.  A 
current  of  two  amperes  gives  ample  heating  effect  for  all  ordi- 
nary solvents.  The  coil  is  connected  up  by  sealing  the  ends 
through  a  tube  afterwards  filled  with  mercury,  into  which  the 
lead  wires  dip.  A  felt  mantle  or  preferably  a  Dewar's  vacuum- 
jacketed  vessel  complete  the  apparatus.  The  results  obtained 
with  it  by  students  were  very  satisfactory. 

A  Method  for  the   Determination  of  the  Melting-point.     By 

M.  Kuhara  and  M.  Chikashige.  Am.  Chem.  /.,  23,  230- 
233. — The  modification  consists  in  replacing  the  familiar  capil- 
lary tube  by  a  pair  of  halved  microscope  cover  glasses  held  to- 
gether by  pieces  of  platinum  foil  and  wire.  This  permits  the 
heat  of  the  bath  to  be  conducted  throughout  the  whole  mass  and 
enables  a  sharp  melting-point  to  be  taken,  it  being  shown  by  the 
glass  becoming  transparent.  The  results  obtained  agree  well 
with  the  usually  accepted  melting-points. 

Absorption  Apparatus  for    Elementary  Organic   Analysis. 

By  Francis  G.  Benedict.  Am.  Chem./.,  23,  323-334. — A  U- 
tube  containing  a  graduated  vial  for  the  condensation  and  col- 
lection of  water,  sealed  in  the  bend  with  strong  sulphuric  acid, 
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and  having  one  arm  filled  with  glass  wool  saturated  with  acid, 
is  used  for  the  absorption  of  water.  Carbon  dioxide  is  absorbed 
in  slightly  moistened  soda-lime,  two  U-tubes  being  used,  the  last 
one  being  partly  filled  with  pumice  stone  saturated  with  sul- 
phuric acid.  The  increase  in  the  second  tube  is  usually  7  milli- 
grams ;  if  it  be  more,  the  first  tube  should  be  renewed.  For 
drying  the  air  or  oxygen  a  12-inch  chloride  of  calcium  jar  con- 
taining pumice  drenched  with  sulphuric  acid  is  used  ;  this  has 
a  tubulus  sufficiently  removed  from  the  base  that  the  cavity  may 
contain  about  20  cc.  of  acid. 

An  Apparatus  for  Determining  Molecular  Weights  by  the 
Boiling-point  Method.  By  Herbert  N.  McCoy.  Am.  Chem. 
J'\  23»  353~36o. — The  apparatus  used  is  a  modification  of  Lands- 
berger's,  the  change  consisting  in  boiling  a  part  of  the  solvent 
in  a  jacket  outside  the  tube  in  which  the  substance,  the  molecu- 
lar weight  of  which  is  to  be  determined,  is  contained.  This 
vapor  is  conducted  through  the  solution  in  the  inner  tube.  By 
this  method  an  equilibrium  is  easily  maintained  between  vapor 
and  solution,  and  condensation  is  avoided,  so  that  six  determina- 
tions of  the  boiling-point  may  be  made  with  the  same  amount  of 
substance  where  only  two  were  formerly  possible.  The  results 
agree  well  with  those  obtained  by  Beckmanu. 

A  Distilling  Column  for  Illustrating  the  Principle  of  Frac- 
tional Distillation  and  of  Dephlegmators.  By  Oswald  Schrei- 
ners.  Pharm.  Rev.,  18,  8. — The  apparatus  consistsof  a  Coffey's 
distilling  column  of  twelve  sections  arranged  for  drawing  off  the 
various  fractions  and  determining  their  boiling-points.  Results 
are  given  showing  the  concentration  obtained.' 

A  Method  for  Carrying  out  Chemical  Reactions  under  High 
Pressures.  By  B.  H.  Hite.  Am.  Chem.  J.,  22,  80-86. — A 
platinum  or  collapsible  lead  or  tin  paint  tube  closed  with  a  screw 
cap  is  placed  in  a  lead  tube  6  inches  long  and  1^  inches  in 
diameter,  is  filled  with  water,  closed  with  a  lid,  and  placed  in  a 
steel  cylinder  (6x7  inches)  with  a  hole  through  it  1^  inches  in 
diameter.  The  lead  tube  rests  upon  a  plug  closing  the  lower 
end  of  the  steel  cylinder,  while  the  upper  end  is  closed  by  a  pis- 
ton; upon  this  the  pressure  is  exerted  by  means  of  a  hydraulic 
press,  pressures  up  to  100  tons  per  square  inch  being  employed. 
The  effect  of  the  arrangement  is  to  enclose  the  liquids  to  be 
tested  in  one  continuous  piece  of  metal.  Arrangements  are  made 
by  means  of  a  cylinder  fitted  with  a  screw,  whereby  this  pressure 
can  be  maintained  for  a  considerable  length  eft  time. 

A  Modified  Soxhlet  Apparatus  for  the  Extraction  of  Fat  from 
Liquids.      By  A.  E.  Taylor.    Am.  /.  Physiol.,  3,  183-5.— The 
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modifications  consist  in  raising  the  junction  of  the  siphon  tube 
with  the  body  of  the  extractor  so  as  to  leave  about  1 10  cc.  of  liquid 
in  the  latter.  The  solvent  passes  to  the  bottom  of  the  extractor 
through  a  tube  ending  in  a  rose  connected  with  the  condenser, 
and  thence  up  through  the  liquid.  No  cork  connections  are  used. 
The  apparatus  is  easily  made  and  cleaned. 

H.  M.  Goodwin,  Reviewer. 

Three  Additions  to  the  Kohlrausch-Ostwald  Conductivity 
flethod.  By  J.  Livingston  R.  Morgan.  /.  Am.  Chem. 
Soc,  22,  1-5. — The  first  addition  consists  of  the  substitution  of 
a  special  magnetic  vibrator  operated  at  a  distance  for  the  usual 
vibrating  spring  contact  in  the  primary  circuit  of  the  induction 
coil  ;  the  second,  the  familiar  use  of  extension  coils  at  the  end 
of  the  slide  wire  bridge  ;  and  the  third,  the  use  of  two  contact 
points  on  the  slide  wire  to  assist  in  locating  the  position  of 
points  where  the  sound  heard  in  the  telephone  is  of  equal  in- 
tensity. 

'A  New  Interrupter  for  the  Kohlrausch~Ostwald  Conductivity 
riethod.  By  J.  Livingston  R.  Morgan.  /.  Am.  Chem. 
Soc,  22,  26-28. — A  slight  modification  of  the  interrupter  re- 
ferred to  above.  The  wire  carrying  the  primary  current  of  the 
induction  coil  vibrates  between  the  poles  of  an  electromagnet, 
the  contact  being  made  and  broken  through  a  mercury  cup. 
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Note  on  the  Preparation  of  Metallic  Lithium.  By  Louis 
Kahlenberg.  J.  Phys.  Chem.,  3,  602-603. — Lithium  may  be 
obtained  in  white  metallic  form  from  solutions  of  lithium  chlo- 
ride in  pyridine  by  electrolysis  at  room  temperature.  By 
electrolyzing  a  concentrated  solution  of  the  chloride,  using  a  car- 
bon plate  for  anode  and  an  iron  plate  for  cathode,  a  current  of 
from  0.2  to  0.3  ampere  per  100  sq.  cm.  of  kathode  area,  and  a 
difference  of  potential  of  but  14  volts  between  the  electrodes,  a 
dense,  well-adhering,  silver  white  coating  of  metallic  lithium 
will  soon  be  deposited. 

The  Supposed   Isomeric  Potassium  Sodium  Sulphites.     By 

Geo.  S.  Fraps.  A?7i.  Chem.  J.,  23,  202-214. — According  to 
Rohrig  two  isomeric  sodium  potassium  sulphites  may  exist,  the 
one  being  formed  by  neutralization  of  acid  sodium  sulphite  with 
potassium  carbonate,  the  other  by  neutralization  of  acid  potassium 
sulphite  with  sodium  carbonate.  Schwicker  claims  to  have  ob- 
tained two  double  salts,  4C2H5S03Na+KI,  and4C,H5SOsK+NaI, 
by  heating  the  isomeric  sulphites  with  ethyl  iodide  and  recrystal- 
lizing  from  alcohol,  the  former  by  starting  from  acid  sodium  sul- 
phite and  potassium  carbonate,  and  the  latter  by  starting  from 
acid  potassium  sulphite  and  sodium  carbonate.  This  would 
indicate  the  existence  of  the  isomeric  salts  K — S0.2 — ONa  and 
Na — S02 — OK.  The  work  of  Schwicker  was  repeated  ;  the  two 
salts  which  were  supposed  to  be  isomeric  were  heated  with  ethyl 
iodide,  the  time  of  heating  and  the  strength  of  alcohol  with  which 
the  product  was  extracted  being  varied.  The  product  was  ana- 
lyzed for  sodium  and  potassium.  If  the  salts  were  isomeric  there 
should  be  a  difference  in  the  ratio  of  sodium  to  potassium.  The 
variation   in   the    ratio   Na  :  K  in   the  different  experiments  is 
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ascribed  to  the  difference  in  the  conditions.  The  author  found 
that  recrystallization  from  alcohol,  and  the  use  of  absolute  alco- 
hol increased  the  ratio,  but  in  seven  sets  of  experiments  no  val- 
ues were  found  which  would  indicate  the  isomerism  of  the  two 
salts. 

Preparation  and  Properties  of  the  So-Called  "  Nitrogen 
Iodide."  By  F.  D.  Chattaway  and  K.  J.  P.  Orton.  Am. 
Chem.  J.,  23,  363-368. — The  most  convenient  method  of  prepar- 
ing nitrogen  iodide,  N,HSIS  is  by  bringing  together  ammonia 
solution  and  a  cold  solution  of  iodine  monochloride,  made  by 
treating  iodine  with  a  mixture  of  hydrochloric  and  nitric  acids  to 
which  ice  has  been  added.  The  black  precipitate  of  nitrogen 
iodide  which  at  once  separates  may  be  filtered  off  with  safety, 
and  washed  with  dilute  ammonia.  The  salt  in  crystalline  form 
may  be  obtained  by  adding  15  cc.  tenth-normal  iodine  mono- 
chloride  to  100  cc.  half-normal  potassium  hydroxide,  and  then 
adding,  as  rapidly  as  possible,  100  cc.  of  ammonia  of  sp.  gr.  0.88. 
Glittering  copper- colored  crystals  separate  after  a  few  moments; 
they  are  small,  flattened,  orthorhombic  needles,  dichroic,  and 
have  a  specific  gravity  of  3.5.  Pure  nitrogen  iodide  is  without 
action  on  litmus,  does  not  give  the  reaction  of  iodine  with  chlo- 
roform ;  but  in  contact  with  water  it  is  slowly  decomposed.  It 
may  be  dried  in  an  atmosphere  of  ammonia  over  lime  without 
decomposition,  if  light,  to  which  it  is  extremely  sensitive,  be 
excluded.  Nitrogen  is  slowly  given  off  in  diffused  light  from 
the  compound  suspended  in  water  ;  in  direct  sunlight  efferves- 
cence takes  place.  The  partially  decomposed  substance  is  more 
explosive  than  the  pure  salt. 

The  Action  of  Reducing  Agents  upon  Nitrogen  Iodide.     By 

F.  D.  Chattaway  and  H.  P.  Stevens.  Am.  Chem.  J. ,  23, 
369-376. — All  ordinary  reducing  agents  when  brought  in  con- 
tact with  nitrogen  iodide  suspended  in  water  rapidly  decompose 
it,  and  the  quantity  of  reducing  agent  oxidized  is  found  in  every 
case  to  be  exactly  double  the  amount  equivalent  to  the  hydriodic 
acid  produced.  The  reducing  agents  investigated  were  sodium 
sulphite,  stannous  chloride,  hydrogen  sulphide,  sulphurous,  arse- 
nious,  and  antimonious  acids.  Nitrogen  iodide  prepared  by  dif- 
ferent methods  was  used,  and  in  each  case  the  ratio  of  the  amount 
of  reducing  agent  oxidized,  to  that  of  the  hydriodic  acid  pro- 
duced was  2:1.  The  influence  of  the  action  of  light  upon  the 
ratio  was  very  marked. 

On  the  Cause  of  the  Evolution  of  Oxygen  when  Oxidizable 
Gases  are  Absorbed  by  Permanganic  Acid.  By  H.  N.  Morse 
and  H.  G.  Byers.  Am.  Chem.  J.,  23,  313-322. — It  was  sug- 
gested in  a  former  paper  {this  Rev.,  5,  1)  that  the  evolution  of 
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oxygen  which  occurs  when  hydrogen  or  carbon  monoxide  is 
absorbed  by  acidified  solutions  of  potassium  permanganate  is  due 
to  the  action  of  the  peroxide  which  is  formed  upon  the  excess  of 
permanganic  acid  ;  and,  further  that  the  cause  of  this  action  of 
the  oxide  upon  the  acid  may  be  a  tendency  on  the  part  of  the 
simpler  peroxide  molecules  to  polymerize  to  more  complex  ones 
at  the  expense  of  the  acid.  The  experiments  show,  as  regards 
carbon  monoxide,  that  when  this  gas  is  absorbed  by  neutral  solu- 
tions of  potassium  permanganate  there  is  no  evolution  of  oxygen; 
but  when  an  acid  is  afterwards  added,  there  is  an  evolution  of 
oxygen  similar  in  all  respects  to  that  which  is  observed  when  an 
equal  volume  of  the  gas  is  absorbed  by  an  acidified  solution  of 
permanganate  of  the  same  concentration.  If  the  reduction  of 
the  acid  is  due  to  the  tendency  to  form  complex  molecules,  then 
the  evolution  of  oxygen  should  gradually  diminish  in  rapidity 
as  the  polymerization  increases.  This  has  been  shown  to  be  the 
case,  and  further  it  has  been  shown  that  when  the  gas  is  absorbed 
in  acid  solution  the  period  of  rapid  evolution  does  not  terminate 
wTith  the  disappearance  of  the  gas,  as  it  should  if  the  gas  is  the 
direct  cause  of  the  liberation  of  oxygen.  Polymerization  should 
also  require,  if  the  quantity  of  the  gas  absorbed  remains  constant, 
that  the  volume  of  oxygen  liberated  within  a  given  time  increases 
with  increasing  concentration  of  the  permanganic  acid.  This 
has  also  been  proved  to  be  the  case.  The  experiments  were 
carried  out  in  a  tube  holding  100  cc.  w7hich  was  agitated  at  a 
nearly  constant  temperature. 

Permanganic  Acid  by  Electrolysis.  By  H.N.  Morse  and 
J.  C.  Olsen.  Am.  Chem.J.,  23,431-443. — In  order  to  obtain 
manganese  dioxide  entirely  free  from  potassium  and  other  impur- 
ities the  authors  have  devised  an  apparatus  by  which  the}'  can 
electrolyze  potassium  permanganate  and  obtain  pure  perman- 
ganic acid.  The  cell  is  composed  of  a  beaker  holding  1800  cc, 
placed  in  a  galvanized  iron  tank  through  which  water  is  kept 
passing.  In  the  beaker  is  a  porous  cup  of  250  cc.  capac- 
ity in  which  is  placed  the  negative  electrode,  made  of  a  silver 
plate  50  mm.  square,  and  a  siphon  through  which  the  alkali  may 
be  drawn  off.  In  the  beaker  the  platinum  positive  electrode  dips 
into  a  potassium  permanganate  solution  containing  about  40 
grams  of  the  salt  in  a  liter.  As  a  rule,  the  cells  were  found  to 
have  a  low  resistance  in  the  beginning,  amounting  to  from  5  to 
10  ohms  on  the  first  day,  rising  to  25  or  30  ohms  on  the  second 
day,  and  declining  on  the  third  and  fourth  days  to  10  or  14  ohms. 
Different  porous  cells  were  tried,  and  it  was  found  that  the  more 
porous,  the  smaller  was  the  yield  of  acid.  Using  an  ordinary 
battery  cup  the  yield  of  acid  has  usually  been  from  87  to  92  per 
cent,  of  the  theoretically  possible  amount.     The  concentration  of 
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the  acid  was  usually  9-10  per  cent.  Advantage  was  taken  of 
the  phenomenon  of  "  electrical  endosmose  "  for  the  concentra- 
tion of  the  acid.  With  a  current  varying  between  1  and  1.5 
amperes,  about  500  cc.  of  water  passes  out  of  the  permanganate 
solution  into  the  cup.  By  replacing  the  water  thus  drawn  off  by 
a  4  per  cent,  permanganate  solution,  20  grams  of  the  salt  could 
be  added  each  day.  The  electrical  conductivity  of  an  acid  made 
from  silver  permanganate  was  measured  and  was  found  to  agree 
more  closely  with  the  previous  determinations  of  Loven,  than 
with  those  of  Franke.  Experiments  were  also  made  with  other 
permanganates  and  with  potassium  dichromate  which,  it  was 
found,  can  be  electrolyzed  in  a  similar  manner. 

A  Contribution   to  the   Knowledge  of  Tellurium.     By  F.  D. 

Crane.  Am.  Chem.J.,  23,408. — The  author  has  studied  the 
different  methods  of  precipitation,  purification,  and  determina- 
tion of  tellurium.  The  crude  material  was  obtained  by  extract- 
ing with  hydrochloric  acid  the  residue  from  the  electrolytic  refi- 
ning of  copper,  and  precipitating  by  means  of  acid  sodium  sul- 
phite. It  was  found  that  the  tellurium  may  be  precipitated  by 
means  of  metallic  magnesium,  the  excess  of  this  metal  being 
converted  to  oxide  by  boiling,  and  subsequently  dissolved  by 
acetic  acid.  A  convenient  means  of  removing  selenium  from 
solution  was  found  to  be  by  the  addition  of  freshly  precipitated 
tellurium  which  throws  out  of  solution  all  of  the  selenium  ;  and 
it  is  stated  that  it  will  also  throw  out  the  more  metallic  elements 
which  usually  accompany  tellurium,  but  no  experiments  are 
given  to  confirm  this  statement.  It  was  shown  that  tellurium 
may  be  detected  in  very  dilute  solutions  by  acid  sodium  sulphite, 
and  that  ferrous  sulphate  is  an  equally  sensitive  reagent  for  sele- 
nium (see  this  Rev.,  6,  63)even  in  the  presence  of  tellurium  tetra- 
chloride, but  not  in  that  of  the  dichloride.  In  order  to  avoid  cer- 
tain suspected  sources  of  error,  and  to  add  nothing  but  hydrochloric 
acid  as  a  reagent,  a  method  of  dissolving  tellurium  by  electro- 
lytic chlorine  was  devised.  For  the  determination  of  tellurium 
a  special  form  of  apparatus  was  devised,  whereby  it  might  be 
filtered,  washed,  and  dried  in  a  current  of  hydrogen.  Inasmuch 
as  five  of  the  six  results  given  are  high,  and  as  tellurium  has  a 
remarkable  tendency  to  absorb  other  substances  when  precipita- 
ted as  metal — the  precipitation  having  been  made  with  acid 
sodium  sulphite — the  apparatus  seems  to  the  reviewer  to  be  an 
unnecessary  refinement.  A  yellow,  crystalline  form  of  tellurium 
dioxide  was  obtained  by  pouring  a  solution  of  tellurium  tetra- 
chloride in  hydrochloric  acid  into  boiling  water. 

On  Chlorine  Heptoxide.     By  Arthur   Michael  and  Wal- 
lace T.  Conn.     Am.   Chem.J.,   23,   444-446. — Perchloric  acid 
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was  prepared  by  bringing  together  25  grams  of  perchlorate  and 
100  grams  of  sulphuric  acid  (sp.  gr.  1.839  at  I5°)  in  a  fractiona- 
ting flask  whose  low  lateral  tube  was  connected  with  a  second  flask 
placed  in  a  freezing-mixture.  The  mixture  in  the  fractionating 
flask  was  heated  under  10-20  mm.  pressure  in  a  paraffin  bath. 
The  reaction  starts  at  90°,  and  in  an  hour  the  temperature  may- 
be raised  to  1600.  The  yield  of  slightly  colored  acid  was  85-90 
per  cent.  In  contact  with  paper  or  wood  it  explodes,  carboniz- 
ing the  material  ;  but  it  may  be  mixed  with  well-cooled  alcohol 
without  explosion.  To  prepare  chlorine  heptoxide,  perchloric 
acid  was  brought  slowly  into  contact  with  phosphorus  pentox- 
ide  in  a  retort  cooled  below  — io°.  The  retort  is  allowed  to  stand 
in  the  freezing-mixture  for  a  day,  then  connected  with  a  well- 
cooled  receiver,  and  slowly  warmed  in  a  water-bath  to  85°,  when 
the  oxide  passes  over.  The  freshly  prepared  substance  may  be 
redistilled  under  ordinary  pressure.  Chlorine  heptoxide  is  a  col- 
orless, very  volatile  oil,  which  on  standing  turns  yellowish  green 
with  liberation  of  a  greenish  gas.  Brought  into  contact  with  a 
flame  it  explodes  violently,  but  in  contact  with  most  substances 
it  is  remarkably  stable.  It  may  be  poured  on  wood,  paper,  or 
similar  organic  substances  with  impunity.  No  reaction  takes 
place  with  stick  sulphur  even  after  standing  several  days.  It 
may  likewise  be  poured  on  a  cooled  piece  of  phosphorus  and 
remain  several  days  without  being  attacked.  A  slow  reaction 
takes  place  when  it  is  brought  into  contact  with  benzene  or  iodine. 
With  cold  water  it  sinks  to  the  bottom  of  the  vessel,  and  slowly 
passes  over  into  perchloric  acid. 

Some  New  Tellurium  Compounds.  By  Victor  Lenher. 
J.  Am.  Chem.  Soc,  22,  136-141. — The  chlortellurates  and  the 
bromtellurates  of  methyl,  and  ethylamine,  aniline,  pyridine,  and 
quinoline,  and  the  bromtellurate  of  trimethylamine  were  pre- 
pared by  bringing  together  solutions  of  their  salts  in  the  corre- 
sponding halogen  acids.  The  precipitate  thus  formed  was  puri- 
fied by  recrystallization  from  an  acid  solution.  Since  the  author 
has  not  mentioned  the  preparations  in  which  the  salts  were 
brought  together,  we  are  led  to  infer  that  only  the  2  :  1  type  of 
salt  is  capable  of  existence,  but  it  seems  more  than  probable  that 
other?  of  not  so  simple  a  type  could  have  been  isolated  if  the 
proportions  of  the  two  salts  had  been  varied. 

The  Thermochemistry  of  Iron  and  Steel.  By  E.  D.  Camp- 
bell. /.  Am.  Chem.  Soc,  22,  205-206. — This  paper  is  a  with- 
drawal of  a  former  article  entitled  "  A  Preliminar)r  Thermochem- 
ical  Study  of  Iron  and  Steel ' '  (this  Rev.  ,3,2).  It  is  now  shown 
that  the  solution  of  carbide  of  iron  in  double  chloride  of  copper 
and  ammonium  is  much    accelerated  when   a  small  quantity  of 
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free  hydrochloric  acid  is  present,  but  that  the  amount  of  free 
acid  up  to  4  pe\r  cent,  does  not  appreciably  influence  the  amount 
of  heat  evolved.  The  heat  of  solution  of  steel  in  slightly  acid 
copper  ammonium  chloride  is  not  changed  more  than  2  percent, 
by  variation  in  the  heat  or  mechanical  treatment  of  the  sample. 

Notes  on  Selenium  and  Tellurium.  By  Edward  Keller. 
/.  Am.  Chem.  Soc,  22,  241-245. — In  a  previous  paper  {this 
Rev.,  4,  4)  the  author  pointed  out  the  difference  of  behavior  of 
selenium  and  tellurium  in  the  dioxide  state,  towards  sulphur 
dioxide  and  ferrous  sulphate  in  solutions  of  hydrochloric  acid. 
These  reactions  have  now  been  studied  with  the  idea  of  using 
them  for  the  quantitative  separation  of  the  two  elements.  It  has 
been  found  that  selenium  is  most  readily  precipitated  by  sulphur 
dioxide  in  strong  hydrochloric  acid  solution  while  tellurium  is 
not  precipitated  until  the  acidity  of  the  solution  is  lowered  to  So 
per  cent.  Details  are  given  for  the  application  of  this  method  to 
the  quantitative  determination  of  selenium  and  tellurium  in  cop- 
per. The  author  has  found  that  in  commercial  work  the  criti- 
cism against  determining  tellurium  in  the  metallic  state  on 
account  of  oxidation  is  unjustified. 

Upon  Bismuth  Cobalticyanide.  By  J.  A.  Mathews.  J. 
Am.  Chem.  Soc,  22,  274-277. — The  quantitative  precipitation  of 
bismuth  cobalticyanide  was  studied.  The  precipitate  is  crys- 
talline, settles  and  filters  well,  and  retains  water  below  1650. 
The  author  remarks  that  it  has  not  been  found  useful  in  the 
analysis  of  pig-lead,  as  anticipated,  "  but  it  may  still  be  found 
useful  in  the  analysis  of  lead-bismuth  alloys,  '  fusible  metals  ' 
such  as  Wood's  alloy,  etc."  His  results  do  not,  however,  in  the 
least  indicate  its  usefulness.  Below  a  concentration  of  0.0079 
gram  of  bismuth  per  cubic  centimeter  the  precipitation  was 
under  no  conditions  complete,  and  at  ten  times  that  dilution  no- 
precipitate  was  produced  even  on  long  standing. 
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The  Zellweger  Roasting  Kiln.  By  J.  Zellweger.  Eng. 
Min.J.,  69,  260-262. — This  is  a  straight-line,  single-hearth, 
mechanical  reverberatory  roasting  furnace,  15  X  135  feet,  with 
external  fire  places.  The  new  feature  is  the  rolling  stirrer  which 
turns  over  the  ore  and  moves  it  slowly  from  feed  to  discharge. 
It  consists  of  a  heavy  shaft  carried  by  wheels,  6  feet  in  diameter, 
rolling  on  tracks  in  the  depressed  wheel-pits  on  either  side  of  the 
hearth.  The  shaft  carries  a  number  of  collars  on  which  are  mount- 
ed projecting  V-shaped  blades.   While  travelling  from  feed  to  dis- 
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charge,  the  collars  are  locked  to  the  shaft,  and  the  blades  scoop  up 
the  ore  during  one-half  of  a  revolution  and  discharge  it  during  the 
other  half,  thus  stirring,  mixing,  and  moving  it.  During  the 
return  trip,  the  collars  are  unlocked,  and  revolving  around  the 
shaft  cause  the  blades  to  displace  the  ore  only  about  in  the  same 
way  that  a  plow  or  rake  would.  The  furnace  is  in  use  at  the 
works  of  the  Cherokee  Lam-on  Spelter  Co.,  Gas  City  (Iola), 
Kans.,  and  treats  in  twenty-four  hours  15  tons  of  blende  redu- 
cing the  sulphur  to  1  per  cent.,  12-5- tons  if  the  sulphur  is  reduced 
to  \  and  16-^  tons  if  i\  percent,  sulphur  are  allowed  to  remain  in 
the  roasted  ore. 

Utilizing  the  Heat  of  Molten  Slag.  By  H.  Lang.  Eng. 
Min.  J. ,  69,  493-494.  By  Bretherton,  Eng.  Min.  J. ,  69,  614.. — 
The  author  criticizes  the  claims  made  by  Bretherton  {this  Rev., 
6,  45)  that  by  means  of  his  apparatus  he  is  able  to  raise  the  tem- 
perature of  the  blast  to  5oo°-6oo°  F.  The  second  reference  is  to 
Bretherton's  reply. 

Notes  on  Lead  Smelting  and  Gold  and  Silver  Refining  ;  V, 
Cost  of  Smelting  Silver=Lead  Ores.  By  M.  W.  Iles.  Eng. 
Min./.,  69,  258-259. — After  a  few  general  remarks  on  the  rela- 
tions that  should  exist  among  the  officers  in  charge  of  a  smelt- 
ing plant,  the  author  shows  that  between  1887  and  1898  the  cost 
of  smelting  at  the  works  of  the  Globe  Smelting  and  Refining  Co. , 
Denver,  Colo.,  was  reduced  from  $4,644  to  $2,260  per  net  ton  of 
ore.  In  1886,  the  blast-furnaces  were  36  X  100  in.  at  the  tuyeres, 
11  ft.  from  tuyeres  to  throat,  the  blast  pressure  was  1  lb.  per  sq. 
in.,  the  matte  settlers  had  a  capacity  of  6  cu.  ft.  and  slag  was 
collected  in  pots  holding  250  lbs.  which  were  pulled  by  men.  In 
1899,  the  blast-furnaces  were  42  X  120  in.  at  tuyeres,  16  ft.  from 
tuyeres  to  throat,  the  blast  pressure  was  3-4  lbs.  per  sq.  in.,  the 
matte  boxes  (at  the  Globe  works)  had  a  capacity  of  128  cu.  ft., 
and  small  switch-engines  handled  per  trip  3000-6000  lbs.  slag. 
The  results  were  obtained  with  slags  containing  31-34  per  cent. 
SiO,.  When  a  slag  ran  high  in  lead,  this  could  be  reduced  by 
adding  lime  to  the  charge  or  in  some  cases  by  increasing  the 
percentage  of  fuel.  While  iron  flux  was  more  expensive  than 
limestone,  it  was  often  advantageous  to  make  slags  running  high 
in  iron  on  account  of  the  larger  amount  of  charge  that  could 
be  put  through  with  them.  The  author  is  confident  that  the 
•cost  of  $2.26  for  smelting  a  net  ton  of  ore  can  be  further  reduced 
by  using  coke  made  from  washed  coal  (the  present  Colorado  coke 
containing  16^-22  percent,  ash),  and  by  improving  the  system 
of  handling:. 
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Notes  on  Lead  Smelting  and  Gold  and  Silver  Refining, — 
Apparatus  for  Collecting  Solids  from  Smoke.  By  M.  W.  Iles. 
Eng.  Min.  /. ,  69,  647. — The  paper  is  an  illustrated  description 
of  a  No.  2  Pelton  wheel  driving  a  Monogram  Sturtevant 
blower  which  aspirates  the  smoke  and  delivers  it  into  a  tin  box, 
3  ft.  sqiiare  and  5  ft.  high,  with  a  discharging  door  at  the  side  and 
thimble,  18  in.  in  diameter  and  12  in.  long,  at  the  top.  Over  the 
thimble  is  placed  a  sack,  60  in.  in  circumference  and  20  ft.  long, 
made  of  plain  woven  cotton  cloth  having,  per  square  inch  of  sur- 
face, 44-50  threads  in  the  warp  and  in  the  woof.  By  running 
the  apparatus  for  10-14  days  and  gathering  the  filtered  solids,  a 
correct  idea  of  the  metal  lost  is  easily  obtained. 

A  Portable  Stamp-J*lill.  By  Taylor.  Eng.  Min.  J.,  69,  263. 
— The  apparatus  which  serves  to  make  working  tests  on  small 
batches  of  gold  ore,  consists  of  two  parts.  The  lower  one  is  a 
cast-iron  mortar  (8  in.  in  diameter)  with  a  square  discharge  (6  X 
6  in.);  the  upper  one,  fastened  to  the  mortar  with  a  hinge-pin 
and  hinge-bolt,  is  a  cast-iron  conical  cover  carrying  two  columns 
for  the  cam-shaft.  The  single  stamp,  weighing  45  lbs.,  is  oper- 
ated by  hand  and  drops  6^-7  in.  with  a  force  of  750  lbs.;  the  ore 
is  fed  through  an  opening  in  the  cover. 

Water  and   Fuel  Economy   in  Stamp  Milling.     By  A.    W. 

Warwick.  Eng.  Min.  J.,  69,  529-530. — Engineers  frequently 
assume  that  a  ten-stamp  gold  mill  requires  about  800  gals,  water 
per  hour  when  the  water  is  allowed  to  run  off  with  the  tailings. 
As  to  fuel  and  water  consumption,  using  a  locomotive  boiler  and 
an  engine  with  a  throttle  governor,  a  fair  figure  is  8^  lbs.  coal 
and  7!  gals,  water  per  horse-power  hour.  The  following  data 
obtained  by  the  author  at  the  mill  of  the  Matterhorn  mine,  in 
the  southeast  corner  of  the  Mojave  desert,  show  that  an  effective 
system  of  water  saving  will  reduce  the  800  gals.,  usually  required 
per  hour  by  a  ten  stamp  mill,  to  200  gals.,  or  75  per  cent. 

Water  per  stamp  per  hour. 
Water  supplied         Hours  Using  Actually  Per  ceut. 

Week.  in  gals.  run.  once.  used.  recovered. 

I    I3I54  82  80  16.O  80.O 

2 16760  SO  95  22.2  76.8 

3 15487  81  93  19.1  79-4 

4 14850  So  92  18.5  79.8 

On  account  of  the  large  amount  of  water  required  for  making 
steam,  the  author  advocates  the  use  of  an  oil-engine.  At  the 
Matterhorn  mill  a  Fairbanks-Morse  engine  of  34  brake  horse- 
power, with  cooling  water  used  continuously,  required  in  twelve 
hours  only  55  gals,  water  to  make  up  the  loss  by  evaporation. 
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H.  O.  Hofman,  Reviewer. 

The  Montana  and  Denver  Reduction  Company's  Mill  at 
Bearmouth,  Mont.  By  F.  D.  Smith.  Eng.  Min.J.,  69,  348- 
350. — The  paper  is  an  illustrated  description  of  the  mill  which 
aims  to  do  custom  work  on  gold  ores.  It  contains  5  ore-receiv- 
ing bins  of  20  tons'  capacity,  a  Blake  crusher  9X15  in.,  an  ele- 
vator, a  pair  of  rolls,  a  Vezin  mechanical  sampler,  4  storage  bins 
with  a  capacity  of  25  tons  sowing  4  five-stamp  batteries,  a  hy- 
draulic seizer,  4  double-deck  Wilfley  tables,  4  cyanide  tanks  of 
100  tons'  capacity  with  the  necessary  zinc  boxes,  storage  tanks, 
etc.  The  mill  has  a  capacity  of  60  tons  in  24  hours,  and  is  driven 
by  an  80  horse-power  engine,  steam  being  furnished  by  two  50 
horse-power  boilers. 

Hydraulic  Amalgam  Squeezer.  By  Frazer  and  Chal- 
mers. Eng.  Mm.  J.,  69,  499. — This  apparatus,  in  use  at  the 
Treadwell  mill,  Douglas  Island,  Alaska,  serves  to  free  the  gold 
amalgam  collected  from  the  mortar,  plate,  etc.,  more  effectively 
from  the  surplus  quicksilver  than  is  possible  when  done  by  hand. 

A  Clean-up  Trolley  for  Gold  Mills.  By  Frazer  and  Chal- 
mers. Eng.  Mm.  J.,  69,  436. — This  device  consists  of  a  trolley 
with  cages  and  bucket.  It  is  used  for  handling  amalgam,  shoes, 
dies,  etc.,  during  a  clean-up,  and  thus  facilitates  the  work  and 
permits  the  collecting  and  cleaning  of  the  amalgam  to  be  done  in 
one  room  under  proper  supervision. 

Oxygen  in  the  Cyanide  Process.  By  W.  Jones.  Eng.  Min. 
J. ,  69,  404.  —  The  author  emphasizes  the  necessity  of  supplying 
cyanide  solutions  with  air,  if  they  are  to  extract  gold  from  slimes 
that  have  been  stored  for  some  time  and  thus  have  become  con- 
taminated with  organic  matter. 
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A.  A.  Noyes,  Reviewer. 

Physical  Reactions  and  the  Mass  Law.  By  Azariah  T. 
Lincoln.  /.  Phys.  Chem.,  4,  161-187. — A  large  part  of  the 
article  is  devoted  to  a  summary  of  the  previously  published  con- 
siderations of  Bancroft  {Phys.  Rev.,  3,  21),  who  assumed  that 
certain  cases  of  heterogeneous  physical  equilibrium  can  be  ex- 
pressed by  exponential  formulas  somewhat  analogous  to  those 
which  the  Mass  Action  Law  requires  in  the  case  of  homogeneous 
chemical  equilibrium.  Thus,  the  quantities  x  and  y  of  two 
non-miscible  liquids  which  are  present  in  a  homogeneous  mix- 
ture of  them  with  a  definite  constant  quantity  of  a  third  liquid 
miscible  with  both,  at  the  point  when  separation  into  two  layers 
just  begins  to  take  place,  are  assumed  to  be  related  to  each 
other,  in  the  way  expressed  by  the  equation  xny  =  C,  where  n 
and  C  are  arbitrary  constants  which  may  have  any  positive  value 
whatever.  In  order  to  confirm  the  idea  that  this  formula  is  not 
merely  an  empirical  one,  but  is  the  expression  of  a  "  newly  dis- 
covered Law  of  Nature,"  the  author  shows  by  experiments  more 
accurate  than  those  previously  published  that  the  formula  does 
express,  in  most  cases  with  a  difference  of  less  than  one-third  of 
a  per  cent,  between  the  found  and  calculated  values  of  one  of  the 
components,  the  condition  of  equilibrium  between  benzene, 
water,  and  ethyl  alcohol  at  the  point  of  saturation.  The  re- 
viewer must,  therefore,  again  call  attention  to  the  fact  (see 
Tech.  Quart.,  8,  306)  that  any  two-phase  heterogeneous  equilib- 
rium is  determined  by  the  composition  of  both  phases,  and  that  if 
the  composition  of  both  of  them  is  variable,  as  is  the  case  in  the 
example  above  cited,  a  formula  like  that  proposed  which  takes 
into  account  the  composition  of  only  one  of  them  can  have 
only  an  empirical  significance. 

On  the  System  Water,  Phenol,  and  Hydrochloric  Acid.  By  W. 

H.  Krug  and  Frank  K.  Cameron.  J.  Phys.  Chem.,  4,  188-192. 
The  authors  have  determined  the  temperature  at  which  solid  phe- 
nol separates  from  the  liquefied  phenol  layer  formed  when  solid 
phenol  is  placed  in  contact  with  water  and  aqueous  solutions  of 
hydrochloric  acid  of  various  concentration.  The  freezing-point 
of  the  phenol  was  i.365°with  the  pure  water,  and  I7.i95°with  the 
most  concentrated  hydrochloric  acid  used,  which  contained  131. 3 
grams  per  liter.  The  results  have  no  quantitative  significance 
from  a  theoretical  standpoint,  for  the  authors  have  chosen  for 
their  investigation  a  phenomenon  which  is  the  resultant  of  two 
independent  effects — first  the  reduction  of  solubility  of  the  water 
in  the  phenol  by  the  hydrochloric  acid  dissolved   in   the  water, 
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and  second,  the  lowering  in  melting-point  of  the  phenol  by  the 
water  dissolved  in  it. 

On  Two  Theorems  of  Qibbs.  By  Paul  Saurel.  /.  Phys. 
Client.,  4,  193-199. — The  author  shows  that  Gibbs'  equation  ex- 
pressing the  relation  between  changes  of  pressure  and  tempera- 
ture in  a  univariant  system  is  equivalent  to  the  Clapeyron-Claus- 
ius  formula,  whatever  may  be  the  number  of  components  ;  and 
that  Gibbs'  equation  for  bivariant  systems  can,  when  certain 
conditions  are  satisfied,  likewise  be  brought  into  the  same  form. 

The  Relation  of  the  Taste  of  Acids  to  Their  Degree  of  Disso- 
ciation. II.  By  Theodore  William  Richards.  /.  Phys. 
Chem.,  4,  207-211. — The  author  shows  that  the  facts  previously 
noted  by  several  investigators  that  weak  acids  and  acid  salts 
have,  in  comparison  with  hydrochloric  acid,  a  much  sourer  taste 
than  is  consistent  with  the  assumption  of  proportionality  between 
sourness  and  concentration  of  the  hydrogen  ions,  is  readily  ex- 
plained in  accordance  with  the  dissociation  theory,  contrary  to 
the  belief  of  Kahlenberg  (this  Rev.,  6,  73),  if  it  be  assumed  that 
the  actof  tasting  removes  hydrogen  ions  and  that  these  are  re- 
placed by  the  production  of  new  ones,  at  the  expense  of  the  un- 
dissociated  acid  or  acid  salt.  This  same  explanation  has  been 
independently  suggested  by  the  reviewer  (this  Rev.,  6,  73). 

Isohydric  Solutions.  By  Wilder  D.  Bancroft.  /.  Phys. 
Chem.,  4,  274-289. — It  is  shown  that  the  Mass  Action  Law  re- 
quires that  there  be  a  displacement  of  the  equilibrium  of  any  re- 
action :    aA  +  bB   -f- +mM  =  a^  -(-  bxBx  -f- +  m,!, 

by  the  addition  to  the  mixture  of  any  volume  of  one  of  the  sub- 
stances, such  as  Aj,  even  if  the  concentration  of  the  latter  in  the 
volume  added  is  equal  to  that  of  it  in  the  original  mixture,  ex- 
cept in  the  case  where  a  -|-  b  -f-  . . . .  -+-  m  =  bj  +  .  • . .  H~  mi-  If 
the  right-hand  member  of  this  expression  is  greater  than  the 
left-hand  member,  the  right-hand  system  will  increase  in  concen- 
tration ;  if  less,  it  will  decrease.  The  author  applies  the  princi- 
ple theoretically  to  a  number  of  special  cases  of  gaseous  and 
electrolytic  dissociation.  Gaseous  ammonium  carbamate  may 
be  here  cited  as  an  example  :  in  this  case  a  -|-  b  -j-  ••••  -|-  m  =  1 
and  bj -(-. .  ..-f- mx  =  1  if  ammonia  is  added  to  the  equilibrium 
mixture,  and  bl  -f-  •  •  •  •  +  m,  =  2  if  carbon  dioxide  is  added!; 
consequently  there  will  be  no  change  in  the  equilibrium  in  the 
former  case,  and  an  increase  in  the  dissociation  (or  amount  of 
carbamate  volatilized)  in  the  latter.  This  principle  is  especially 
applied  to  the  dissociation  of  diionic  salts,  which,  as  previously 
pointed  out  by  Storch,  are  not  subject  to  the  simple  laws  of  iso- 
hydric solutions  by  reason  of  the  fact  that  the  exponents  occur- 
ring in  the  expression  of  the  empirical  dilution  law  are  appar- 
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ently,  at  least,  not  identical  with  those  required  by  the  Mass-Ac- 
tion Law.  The  author  calculates  from  the  empirically  deter- 
mined exponents  that  on  mixing  hundredth-normal  solutions  of 
potassium  and  sodium  chlorides  the  dissociation,  and  therefore 
the  conductivity,  of  each  salt  should  be  reduced  over  one  per 
cent.  An  experiment  made  by  A.  T.  Lincoln  showed  that,  in- 
stead of  the  theoretical  decrease,  an  increase  of  0.8  per  cent,  oc- 
curs. 


ANALYTICAL  CHEMISTRY. 

ULTIMATE  ANALYSIS. 
H.  P.  Talbot,  Reviewer. 

The  Technical  Estimation  of  Zinc.  By  Albert  H.  Low. 
J.  Am.  Chem.  Soc,  22,  198-202. — The  ore  is  treated  with  nitric 
acid,  first  with  the  addition  of  potassium  nitrate,  later  with 
that  of  a  cold  saturated  solution  of  potassium  chlorate  in 
nitric  acid,  and  the  whole  is  evaporated  to  dryness.  The  residue 
is  treated  with  an  ammoniacal  solution  of  ammonium  chloride, 
the  filtered  solution  made  acid  with  hydrochloric  acid,  and,  after 
the  removal  of  the  copper  and  cadmium  by  sulphuretted  hydro- 
gen, the  zinc  is  titrated  for  by  means  of  potassium  ferrocyanide 
solutions,  using  uranium  nitrate  as  an  indicator.  When  cad- 
mium is  absent,  the  copper  may  be  thrown  out  by  means  of  test 
lead. 

The  Repeated  Use  of  the  Double  Chloride  of  Copper  and 
Potassium  for  the  Solution  of  Steel  or  Iron  in  Estimating 
Carbon.  By  Geo.  Wm.  Sargent.  /.  Am.  Chem.  Soc,  22, 
210-213. — The  author  finds  that  if  chlorine  is  passed  into  the 
double  chloride  solution  after  it  has  been  used  to  dissolve  iron, 
it  regains  its  color  and  is  more  energetic  in  its  solvent  action 
than  when  freshly  prepared.  As  many  as  eleven  portions  of 
drillings  have  been  treated  successfully  with  the  same  solution, 
by  regenerating  it  each  time  after  use.  Oxidation  by  means  of 
an  air  current,  or  by  electrolytic  methods,  was  less  successful 
than  that  brought  about  by  passing  chlorine  gas  into  the  solu- 
tion. 

Notes  on  Selenium  and  Tellurium.  By  Edward  Keller. 
J.  Am.  Chem.  Soc,  22,  241-245. — A  method  for  the  quantitative 
separation  of  selenium  and  tellurium  is  based  on  the  fact  that 
sulphur  dioxide  will  throw  down  selenium  alone  from  cold  solu- 
tions of  the  two  elements  containing  about  80  per  cent,  by  vol- 
ume of  concentrated  hydrochloric  acid,  or  one  hundred  times  as 
much  acid  as  tellurium. 


REVIEW  OF  AMERICAN  CHEMICAL  RESEARCH. 


Vol.  VI.    No.  9. 


Arthur  A.  Noyes,  Editor. 
Reviewers:  Analytical  Chemistry,  H.  P.  Talbot  and  W.  H.  Walker; 
Biological  Chemistry,  A.  G.  Woodman  ;  Carbohydrates,  G.  W.  Rolfe  ; 
General  Chemistry,  A.  A.  Noyes  ;  Geological  and  Mineralogical  Chem- 
istry, W.  O.  Crosby  and  M.  L.  Fuller  ;  Inorganic  Chemistry,  Henry  Fay  ; 
Metallurgical  Chemistry  and  Assaying,  H.  O.  Hofman  ;  Organic  Chemis- 
try, J.  F.  Norris  ;  Physical  Chemistry,  H.  M.  Goodwin  ;  Sanitary  Chem- 
istry, E.  H.  Richards;  Industrial  Chemistry,  A.  H.  Gill  and  F.  H. 
Thorp. 

INDUSTRIAL  CHEniSTRY. 

F.  H.  Thorp,  Reviewkr. 

The  Fertilizer  Resources  and  the  Fertilizer  Industry  of 
Alabama.  By  B.  B.  Ross.  Proc.  Ala.  Industrial  and  Sci.  Soc, 
9,  51-58. — The  article  is  mainly  a  historical  sketch  of  the  de- 
velopment of  the  fertilizer  industry  in  the  southern  states,  the 
present  status  of  the  manufacture  in  Alabama  being  well  set 
forth.  It  appears  that  the  raw  materials,  excepting  cotton-seed 
meal,  are  mainly  imported  from  the  neighboring  states,  although 
phosphate  rock  of  some  value  has  been  found  in  Limestone  Co. 
The  author's  analyses  of  this  rock  are  quoted  as  showing  from  9 
to  25.1  per  cent,  phosphoric  acid.  An  acid  phosphate  made 
from  this  rock  showed  14.90  per  cent,  total  phosphoric  acid,  of 
which  13.15  percent,  was  water-soluble.  Valuable  deposits  of 
green  sand  marl  are  found  in  the  state,  the  analyses  given  show- 
ing them  to  contain  2.24-2.74  per  cent,  phosphoric  acid  and 
3.78-3.86  per  cent,  potash.  Other  materials  found  in  the  state 
are  mucks,  which  are  highly  recommended  for  building  up  the 
soil.  An  analysis  of  bat  manure  from  the  Tennessee  Valley 
demonstrated  its  fertilizer  value  to  be  above  $30  per  ton,  based  on 
the  scale  of  fertilizer  values  in  the  state.  The  paper  closes  with 
a  discussion  of  the  abstraction  of  nitrogen  from  the  air  by  certain 
leguminous  plants,  such  as  the  cow-pea,  clover,  and  vetch,  when 
grown  upon  land  containing  certain  bacteria,  which  thus  become 
valuable  fertilizers  when  plowed  under;  and  with  a  discussion  of 
the  advantages  gained  by  inoculations  of  the  soil  with  these  bac- 
teria from  cultures. 

Commercial  Fertilizers.      Vt.  Agr.  Expt.  Sta.,  Bull.  79,  189- 
198  ;  80,  201-244. 
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The  Effect  of  Salt  Water  on  Cement.  By  A.  S.  Cooper. 
J.  Franklin  Inst.,  148,  291-302. — Mortars  containing  various 
proportions  of  cement  and  sand  were  prepared  with  fresh  water 
and  with  salt  water.  Briquettes  made  from  each  mixture  were 
allowed  to  set  for  24  hours  in  moist  air,  and  then  some  from  each 
mixture  were  put  into  salt  water  and  fresh  water  to  harden. 
Compression  and  tension  tests  were  made  on  these  after  seven 
days  and  twenty-eight  days,  and  at  the  end  of  six  months  and 
one  year.  The  salt  wTater  briquettes  showed  better  results  in 
the  earlier  tests,  but  after  longer  periods  the  fresh  water  bri- 
quettes showed  greater  strength.  It  was  also  indicated  that  salt 
water  tends  to  weaken  concrete,  but  no  definite  opinion  could  be 
stated.  It  also  appeared  that  rough,  sharp  sand,  made  by 
crushing  hard  rock,  produced  briquettes  of  greater  strength, 
though  much  depends  on  the  thoroughness  of  the  ramming.  It 
is  also  shown  that  mortar  made  with  Portland  cement  suffers 
verv  little  injury,  even  after  several  hours'  standing,  if  it  is  kept 
thoroughly  wet. 

Manufacture  of  Alcohol  from  Acetylene.  U.  S.  Consular 
Rep.,  62,  287-293. — The  article  consists  of  four  reports  by  the 
Consuls  at  Paris,  Berne,  Berlin,  and  Frankfort,  setting  forth  the 
present  status  of  the  industry.  Letters  from  the  leading  authori- 
ties, Berthelot,  Maercker,  Rossel,  and  Liebetang,  regarding  the 
future  prospects  of  the  industry,  are  included.  Descriptions  of 
the  manufacture  are  also  given.  The  concensus  of  opinion  ap- 
pears to  be  that  the  fermentation-alcohol  industry  need  not  an- 
ticipate any  competition  from  this  direction.  The  cost  of  cal- 
cium carbide  and  the  small  yield  of  alcohol  make  the  acetylene 
product  about  ten  times  as  expensive  as  ordinary  alcohol. 

A  New   Electrolytic  Process  of  Manufacturing  Chemicals. 

By  James  Boyle.  U.  S.  Consular  Rep.,  62, 189-191.— A  short, 
popular  review  of  the  Hargreaves-Bird  process,  stating  its  econo- 
mies and  advantages,  forms  the  substance  of  the  report. 

What  is  Parianite?  By  S.  F.  Peckham.  /.  Franklin  hist., 
149,  161-193. — The  author's  conclusion  is  that  at  present  we 
know  very  little  concerning  the  composition  of  parianite  ;  but  he 
contends  that  the  course  of  investigation  already  entered  upon 
"  will  ultimately  lead  to  conclusions  that  will  be  final."  A  de- 
scription of  the  specimens  is  first  abstracted  from  a  previous 
paper  {Am.  J.  Sci.,  1896)  ;  then  the  method  of  analysis  is  dis- 
cussed. Considering  parianite  as  an  emulsion  of  gas,  mineral 
water,  bitumen,  organic  matter  not  bitumen,  and  mineral  matter 
such  as  silica  and  clay  ;  or  as  an  emulsion  of  gas,  water  holding 
mineral  salts,  bitumen,  and  organic  salts  of  iron,  alumina,  lime, 
and  magnesia  with  ulmic  and  other  peat  acids,  with  ferrous  sul- 
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phide  and  silica,  the  author  holds  that  it  cannot  be  determined 
of  what  the  mixture  consists  by  ' '  any  process  that  separates  a 
hypothetical  substance  called  petrolene  and  a  second  called 
asphaltene,  a  third  called  organic-matter-not-bitumen,  and  a 
fourth  called  mineral  matter."  There  is  also  considerable  dis- 
cussion of  the  work  of  C.  Richardson  (see  J.  Soc.  Chem.  hid., 
i8gj  and  1898)  and  numerous  analyses  by  Miss  L,.  Linton  are 
given.  An  extended  discussion  of  the  paper  follows  in  which 
Messrs.  Endemann,  Sadtler,  Day,  Keller,  and  Allen  (Sheffield, 
England),  and  Prof.  Peckham  take  part.  Dr.  Endemann  con- 
cludes from  his  investigations  that  some  asphalt  contains  a  hy- 
drocarbon, C,fiH38 ;  and  that  hard  asphalts  contain  an  oxygen 
compound  to  which  he  assigns  the  formula  C^H^Oj,  or  with  new 
asphalts,  C20H24O2.  He  thinks  the  ulmic  acid  of  Peckham  comes 
from  the  turpentine  used  in  the  extraction  rather  than  from  the 
asphalt.  He  considers  asphalt  as  an  oxidation-product  of  petro- 
leum ;  and  he  found,  by  heating  a  petroleum  oil  with  potassium 
bichromate,  sulphuric  acid,  and  water,  for  two  to  four  months  on 
a  water-bath,  that  the  oil  thickens  and  takes  on  the  odor  of 
asphalt. 

Recent  Progress  in  the  Aluminium  Industry.  By  Jos.  W. 
Richards.  /.  Franklin  Inst.,  149,  451-459. — Reduction  pro- 
cesses are  still  the  same  in  principle  as  the  Hall  process  of  ten 
years  ago.  The  cost  of  materials  and  working  has  been  ma- 
terially reduced.  The  cost  of  aluminum  is  now  about  two-thirds 
that  of  brass.  Aluminum  is  now  worked  into  light  and  strong 
alloys  ;  five  per  cent,  of  copper,  nickel,  or  manganese,  or  thirty 
per  cent,  of  zinc  make  strong  metals  with  aluminum.  The  use 
of  the  metal  for  culinary  utensils,  for  novelty  goods  and  bric-a- 
brac,  for  lithographic  plates,  and  electric  conductors  has  reached 
large  proportions  ;  over  500  tons  were  used  last  year  for  trans- 
mission lines  and  feed  wires,  replacing  copper.  Powdered 
aluminum  is  used  for  silvery  printing  and  paint,  as  on  the  U.  S. 
mail  boxes  ;  also  for  the  reduction  of  refractory  metallic  oxides, 
such  as  those  of  manganese,  chromium,  tungsten,  molybdenum, 
vanadium,  uranium,  and  boron.  Many  of  these,  alloyed  with 
iron,  are  used  in  making  steel  at  Krupp's  works. 

Railway  Bearings  :  An  Investigation  of  Causes  of  Hot  Boxes 
in  Railway  Service,  and   Methods   for  Their   Prevention.     By 

Robert  Job.  /.  Franklin  Inst.,  149,439-450. — Bearings  which 
had  run  hot  on  cars  from  different  railroads  while  passing  over 
the  Philadelphia  and  Reading  R.  R.,  were  examined  metallo- 
graphically  and  chemically.  Test  sections  were  cut,  and  the 
tensile  strength  and  elongation  determined.  Along  with  these 
tests  a  number  of  alloys  were  made,  to  check  the  accuracy  of  the 
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deductions  and  to  determine  the  best  conditions  of  foundry  prac- 
tice. In  composition  wide  variations  were  found.  Some  con- 
sisted of  copper-tin  in  the  ratio  of  7  :  11.  Others  were  of  copper- 
zinc,  with  as  high  as  35  per  cent,  of  zinc  ;  these  seldom  caused 
heating,  but  were  subject  to  rapid  wear.  Phosphor  bronzes 
were  found  in  moderate  numbers  ;  but  the  copper-tin-lead  al- 
loys, averaging  10-15  per  cent,  of  tin  with  from  15-5  percent,  of 
lead,  were  most  common.  In  most  cases  it  appeared  that  the 
composition  caused  but  little  of  the  difficulty,  the  chief  causes  of 
the  heating  effects  being  :  segregation  of  the  metals  ;  coarse 
crystalline  structure  ;  dross  or  oxidation-products  ;  and  exces- 
sive amount  of  gas  enclosed  in  the  metal.  Deficient  lubrication 
appeared  to  have  caused  but  little  of  the  trouble.  Segregation, 
caused  by  attempts  to  alloy  the  metals  in  improper  proportions, 
especially  in  the  copper-tin-lead  compositions,  where  the  liqua- 
tion of  the  excess  of  lead  or  the  separation  of  copper  resulted, 
caused  surfaces  of  high  heating  capacity.  Photomicrographs 
are  shown  of  a  number  of  compositions.  The  composition  of 
one  which  had  heated  in  service  was  :  copper,  74.67  ;  tin,  15.27  ; 
lead,  10.27  Per  cent.  Segregation  is  best  prevented  by  slow 
pouring  and  rapid  cooling  in  the  mold.  Crystalline  structure 
was  found  to  be  due  to  antimony  in  some  cases,  but  often  was 
caused  by  rapid  pouring  at  too  high  temperature,  or  by  the  use 
of  an  excess  of  deoxidizing  agents.  It  increased  local  friction, 
decreased  the  tensile  strength,  and  caused  excessive  wear.  Par- 
ticles of  dross  held  mechanically  caused  friction  and  heating. 
Occluded  gas  tended  to  reduce  the  bearing  surface  of  the  metal, 
thus  increasing  the  pressure  and  causing  rapid  wear.  Deoxid- 
izing agents,  especially  phosphorus,  remove  the  occluded  gases. 
Zinc  in  proportion  of  1  or  2  per  cent,  has  been  shown  by  Dr.  Dud- 
ley to  act  as  a  deoxidizer,  but  more  than  this  weakens  the  metal. 
Sodium  acts  similarly.  The  author  approves  of  the  addition  of 
silicon  in  small  proportion  with  the  zinc,  to  obtain  a  fine-grained 
ductile  metal.  Arsenic  has  been  used  as  deoxidizer,  but  it  has 
no  advantage.  Tensile  strength  and  elongation  limits  in  bear- 
ing metals  are  essential,  as  experiments  demonstrated  that  in- 
crease of  strength  and  ductility  means  increased  life  to  the  bear- 
ings in  service.  The  etchings  for  microscopic  examination  were 
made  on  the  polished  metal,  commonly  by  the  use  of  decinormal 
solution  of  iodine  in  potassium  iodide  ;  but  in  a  few  cases,  dilute 
chromic  or  nitric  acid  was  used. 

New  Method  of  Bleaching  in  Germany.  U.  S.  Consular 
Rep.,  63,  253. — A  short  account  of  Koechlin's  process  of  bleach- 
ing vegetable  fibers  by  the  use  of  bisulphite  of  sodium,  or  lime, 
or  the  ' '  hydrosulphite' '  of  calcium.  The  goods  are  then  steamed 
under   one    to    two    atmospheres'    pressure.       In    another    pro- 
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cess  the  goods  are  exposed  for  six  hours  to  the  action  of  alkali, 
soap,  calcined  magnesia,  and  hydrogen  peroxide.  These 
bleaches  are  claimed  to  do  no  injury  to  the  fibers. 

Sod  Oil,  Wool  Grease,  and  Degras.  By  Erastus  Hopkins. 
/.  Am.  Chetn.  Soc,  22,  351-353. — By  a  confusion  of  names  in 
paragraph  No.  279  of  the  tariff  act  of  1897,  a  question  as  to  the 
identity  of  wool  grease  and  .sod  oil  arose,  and  an  investigati'on  of 
the  nature  of  these  substances  was  undertaken.  It  was  shown 
that  sod  oil  and  wool  grease  have  different  constitutions  and 
characteristics.  Wool  grease  is  extracted  from  sheep's  wool; 
sod  oil  is  an  oxidized  oil  expressed  from  leather  which  has  been 
curried  with  fish  oils.  Sod  oil  contains  a  substance  designated 
as  "  degras  former,"  which  is  stated  to  be  characteristic  of  this 
oil ;  it  is  not  present  in  wool  grease,  nor  in  other  oils.  Degras 
is  a  trade  name  including  both  substances. 

A.  H.  Gill,  Reviewer. 

Texas  Petroleum.  By  F.  C.  Thiele.  Am.  Chem.  /. ,  22, 
489-493.— The  Corsicana  oil  resembles  the  Lima  oil,  but  does 
not  have  the  disagreeable  odor  of  the  latter  ;  it  has  a  specific 
gravity  of  0.829,  and  seems  to  be  closely  related  to  the  Pennsyl- 
vania oil  of  the  Washington  district ;  it  contains  a  certain  pro- 
portion of  substances  closely  resembling  asphaltum,  as  is  shown 
by  its  giving  a  precipitate  with  SnCl4.  The  oil  from  the  Nacog- 
doches district  is  black  and  very  heavy,  and  strongly  impregna- 
ted with  sulphuretted  hydrogen,  resembling  a  maltha.  Its 
specific  gravity  is  0.915.  Saratoga  oil  has  a  gravity  of  0.955, 
and  that  of  Sour  Lake  a  gravity  of  0.963,  the  heaviest  oil  in  this 
hemisphere.  It  leaves  a  residue  of  71  per  cent,  above  6410  F., 
and  contains  no  paraffin,  but  20  per  cent,  asphaltum.  It  is  com- 
posed of  hydrocarbons  excellently  well  adapted  for  lubricating 
purposes.  A  pitchy  mass  was  obtained  from  the  oil,  which  re- 
sembled that  obtained  from  the  distillation  of  stearin,  a  fact 
which  may  substantiate  the  theory  of  Hbfer  and  Engler  regard- 
ing the  origin  of  petroleum. 
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A.  G.  Woodman,  Reviewer. 

On  the  Elimination  of  Nitrogen,  Sulphates,  and  Phosphates 
after  the  Ingestion  of  Proteid  Food.  By  H.  C.  Sherman  and 
P.  B.  Hawk.  Am.  J.  Physiol.,  4,  25-49. — Experiments  con- 
ducted upon  healthy  human  subjects  under  normal  conditions  of 
nutrition  show  that  the  rates  of  excretion  of  nitrogen  and  sul- 
phates are  quite  similar,  the.  minimum  being  reached  during  the 
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night ;  the  rate  of  excretion  of  phosphates,  however,  is  essen- 
tially different  from  either  and  reaches  a  minimum  after  break- 
fast. When  lean  beef,  sufficient  to  furnish  about  63.7  grams  of 
extra  protein,  was  taken,  the  nitrogen  excretion  began  to  rise 
in  the  first  three  hours  and  reached  a  maximum  between  the 
sixth  and  ninth  hours,  again  reaching  the  normal  after  about 
thirty-six  to  thirty-nine  hours.  The  increased  excretion  of  sul- 
phates followed  the  same  general  course.  The  increased  rate  of 
excretion  of  the  phosphates  reached  a  maximum  at  the  same 
time  as  that  of  the  nitrogen,  but  regained  the  normal  after  about 
twelve  to  fifteen  hours.  The  increased  heat  of  combustion  of 
the  urine  was  but  little  greater  than  would  correspond  to  an 
amount  of  urea  equivalent  to  the  extra  nitrogen  eliminated. 

The  Gluten  Constituents  of  Wheat  and  Flour  and  Their  Re- 
lation to  Bread-making  Qualities.  By  H.  A.  Guess.  /.  Am. 
Chem.  Soc,  22,  263-268. — The  author  has  tabulated  the  results 
of  analysis  of  a  number  of  samples  of  Canadian  wheat,  giving 
the  locality,  the  buyer's  grading  mark,  the  percentages  of  gliadin 
and  glutenin,  the  ratio  of  the  two,  and  a  "  composite  factor" 
representing  the  product  of  this  ratio  by  the  total  percentage  of 
gluten.  This  composite  factor  is  considered  to  be  more  truly  a 
measure  of  gluten  value,  since  it  represents  the  total  number  of 
units  of  gluten  present  multiplied  by  the  value  per  unit. 

The  Digestibility  of  American  Feeding-stuffs.  By  Whit- 
man H.  Jordan  and  Frank  H.  Hall.  U.  S.  Dept.  Agr.y 
Expt.  Sta.  Bull.,  77,  1- 100. — This  bulletin  contains  a  compila- 
tion of  the  experiments  made  at  experiment  stations  in  the  Uni- 
ted States  on  the  digestibility  of  feeding-stuffs  by  farm  animals. 
A  resume  of  the  data  practically  complete  to  1899  is  given,  co- 
efficients of  digestibility  for  all  important  American  feeding- 
stuffs  being  thus  available. 

Analyses  of  Strawberries.  By  G.  W.  Shaw.  Ore.  Agr. 
Expt.  Sta.  Bull.,  62,  6-9. 

A  Normal  Chlorine  Hap  of  Long  Island.  By  George  C. 
Whipple  and  Daniel  D.  Jackson.  Tech.  Quart.,  13,  145- 
148. — The  map  constructed  from  the  results  of  analyses  of  eighty 
samples  of  water,  apparently  normal,  shows  that,  except  at  the 
eastern  end  of  the  island,  the  normal  chlorine  is  below  six  parts 
per  million.  At  the  eastern  end  the  chlorine  is  very  high  and 
varies  greatly  in  different  localities,  resembling  the  chlorine  of 
Cap  Cod,  in  Massachusetts,  in  this  respect. 
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PROXIMATE  ANALYSIS. 
A.  G.  Woodman,  Reviewer. 

Soil  Humus  :  Some  Sources  of  Error  in  Analytical  flethods. 

By  A.  Iy.  Emery.  J.  Am.  Chem.  Soc.,  22,  285-291. — The 
author  points  out  three  sources  of  error  in  ordinary  methods  of 
soil  analysis:  (1)  In  washing  samples  free  from  calcium  salts 
with  dilute  hydrochloric  acid,  some  of  the  organic  matter  is  lia- 
ble to  be  dissolved.  (2)  When  the  soil  is  leached  with  caustic 
potash,  part  of  the  nitrogen  is  expelled  as  ammonia,  the  amount 
depending  upon  the  nature  of  the  soil  and  the  time  of  leaching. 
(3)  When  the  soil  is  leached  with  ammonia  water,  ammonia  is 
taken  from  the  solution  and  held  in  combination  with  the  organic 
matter.  Since  nitrogen  in  the  humus  is  determined  by  dividing 
the  nitrogen  in  the  potash  extract,  which  is  too  low,  by  the 
humus,  which  is  too  high,  the  error  is  multiplied,  and  the  result 
is  almost  invariably  too  low. 

An  Examination  of  Brown  and  Taylor's  Official  riethod  of 
Identifying  Butter.  By  John  A.  Hummel.  J.  Am.  Chem. 
Soc,  22,  327-329. — The  increasing  production  of  "renovated" 
butter  makes  it  important  to  have  some  ready  method  for  its 
identification.  In  chemical  properties  and  composition  the  dif- 
ferences between  renovated  and  normal  butter  are  too  slight  to 
be  of  use,  but  the  difference  in  behavior  towards  polarized  light 
is  sufficient  in  many  cases  to  indicate  the  character  of  the  sam- 
ple. This  difference  is  shown  by  photomicrographs  of  represen- 
tative preparations. 

On  the  Relation  of  the  Reducing  Power  of  Normal  Urine  to 
the  Amount  of  Certain   Nitrogen  Compounds  Present.     By  J. 

H.  Long.  J.  Am'.  Chem.  Soc.,  22,  309-327. — The  author  has 
determined  directly  the  reducing  power  of  uric  acid  and  crea- 
tinin  in  terms  of  cupric  oxide,  using  a  modified  form  of  Pavy's 
solution.  The  total  reducing  power  of  the  urine  and  also  the 
amounts  of  nitrogenous  substances  present  was  likewise  deter- 
mined. It  was  found  that  on  the  average  46.6  per  cent,  of  the 
total  reducing  power  was  due  to  sugar,  corresponding  to  1.5 14 
grams  per  liter,  or  about  0.15  per  cent. 

On  Acetic  Acid  as  a  Substitute  for  Ethyl  Alcohol  in  Extract- 
ing the  Active  Principles  of  Some  Officinal  Drugs.  By  Edward 
R.  Squibb.  Am.  J.  Pharm.,  72,  311-319. — In  this  paper,  the 
fourth  on  the  subject,  the  author  gives  the  results  obtained  on 
buckthorn  and  cascara  sagrada. 
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ULTIMATE    ANALYSIS. 
H.  P.  Talbot,  Reviewer. 

On  the  Determination  of  Carbon  and  Hydrogen  by  Combus- 
tion in  Oxygen,  Using  Copper  Oxide.  By  Charles  F.  Mabery 
and  William  R.  Clymer.  J.  Am.  them.  Soc,  22,  213-218. — 
To  purify  the  oxygen  and  air  used  during  combustions,  two 
pieces  of  combustion  tubing  1.75  meters  long  and  bent  at  the 
ends  are  filled  with  broken  glass  moistened  with  concentrated 
sulphuric  acid  in  one  case  and  40  per  cent  caustic  potash  solution 
in  the  other.  These  may  be  fastened  to  the  wall.  Sulphuric  acid 
is  found  to  be  the  best  absorbent  for  water,  and  if  not  more  than 
2-3  cc.  are  used  to  collect  the  water,  no  carbon  dioxide  is  re- 
tained under  the  conditions  of  an  ordinary  combustion.  The 
gas  flow  may  reach  1000  cc.  per  hour  without  loss.  A  rate  of 
500  cc.  per  minute  through  the  potash  bulbs  does  not  cause  loss 
of  moisture,  when  the  calcium  chloride  is  freshly  fused  and  finely 
granular.  In  the  combustion  of  hydrocarbons  the  tube  should 
be  first  filled  with  oxygen  before  volatilization  commences.  As 
high  a  heat  as  can  be  used  without  danger  to  the  life  of  the 
combustion  tube,  is  desirable. 

Note :  Test  for  Tin.  By  Allen  Rogers.  J.  Am.  Chem. 
Soc,  22,  220. — The  addition  of  a  stannous  chloride  solution  to 
one  of  ammonium  molybdate,  as  usually  prepared,  gives  a  blue 
tint  to  the  mixture,  even  in  the  presence  of  only  0.0000042  gram 
of  stannous  chloride  per  cubic  centimeter. 

The  Estimation  of  Alumina  and  Ferric  Oxide  in  Natural 
Phosphates.  By  F.  P.  Veitch.  J.  Am.  Chem.  Soc,  22,  246- 
258. — Ammonium  phosphate  is  added  to  the  solution  of  the 
aluminum,  then  ammonia  to  alkaline  reaction,  the  resulting 
precipitate  is  redissolved  in  hydrochloric  acid,  and  the  number  of 
cc.  required  to  accomplish  this,  after  the  solution  has  become 
acid,  is  noted.  The  solution  is  diluted  to  250  cc,  and  for  each 
cc.  of  acid  added  5  cc.  of  a  50  per  cent,  ammonium  thiosulphate 
solution  is  now  dropped  in  slowly.  On  boiling  for  half  an  hour 
the  aluminum  is  precipitated,  and  the  precipitate  is  washed, 
dried,  ignited,  and  weighed  as  A1P04.  Two  precipitations  are 
necessary  in  the  presence  of  large  quantities  of  iron  or  lime. 
Magnesium,  sodium,  and  potassium  salts  are  without  effect; 
silica  and  fluorine  must  be  previously  removed  ;  the  sulphates 
present  must  not  exceed  the  equivalent  of  1.25  grams  of  sulphuric 
acid. 

The  Distillation  of  Ammonia  in  the  Determination  of  Nitro- 
gen. By  Francis  Gano  Benedict.  /.  Am.  Chem.  Soc,  22, 
259-263. — To  hasten  the  complete  transference  of   the  liberated 
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ammonia  to  the  receiving  flask,  a  device  is  used  by  which  the 
condenser  water  is  run  off  after  a  definite  time,  allowing  the 
whole  delivery-pipe  to  be  heated  for  a  few  moments  by  the 
steam.  In  this  way  the  time  of  distillation  is  shortened,  without 
danger  of  loss  of  acid  from  the  solution  in  the  receiving  flask. 

Lime  and  Sulphuric  Acid  by  the  Photometric  flethod.     By 

J.  I.  D.  Hinds.  J.  Am.  Chem.  Soc,  2,2  269-274. — This  paper 
is  supplementary  to  an  earlier  one  on  the  same  subject  {J.  Am. 
Chem.  Soc.,  18,  661).  A  table  is  appended  to  facilitate  the  cal- 
culation of  percentages. 

A  Rapid  flethod  for  the  Determination  of  Carbon  in  Iron 
or  Steel  by  Combustion.  By  Geo.  Wm.  Sargent.  /.  Am. 
Chem.  Soc,  22,  277-285. — An  apparatus  is  described  in  detail 
with  which  a  combustion  may  be  completed  in  twenty  minutes. 
The  author  points  out  that  a  stream  of  electric  sparks  may  re- 
place the  copper  oxide,  although,  on  account  of  the  wear  upon 
the  terminals  of  the  induction  coil  as  a  result  of  constant  use, 
the  employment  of  the  oxide  is  still  advised. 

On  the  Preparation  of  Potassium  Xanthate  for  Nickel  Deter- 
minations. By  E.  D.  Campbell.  /.  Am.  Chem.  Soc,  22,307- 
308. — Commercial  xanthate  does  not  give  satisfactory  results 
when  used  in  the  author's  method  for  the  determination  of 
nickel  {J.  Am.  Chem.  Soc,  17,  125).  A  procedure  is  described 
for  the  preparation  of  a  pure,  stable  salt  from  absolute  alcohol, 
carbon  disulphide,  and  potassium  hydroxide. 

Remarks  on  some  flethods  of  Determining  Carbon  in  Steel. 

By  George  Auchy.  J.  Am.  Chem.  Soc,  22,  334-343. — The 
methods  commented  upon  are  :  The  loss  on  ignition  of  carbon 
sponge  ;  the  combustion  methods,  wet  and  dry  ;  and  the  color 
method.  Suggestions  are  made  as  to  possible  sources  of  error 
in  each  procedure. 

A  Method  for  the  Determination  of  Zinc  by  the  Use  of  Stand- 
ard Thiosulphate  Solution.  By  Richard  K.  Meade.  /.  Am. 
Chem.  Soc,  22,353-356. — The  procedure  is  analogous  to  that 
proposed  by  the  author  for  the  determination  of  magnesium  (see 
this  Rev.,  5,  100).  The  zinc  is  precipitated  as  zinc  ammonium 
arsenate  in  a  slightly  acid  solution,  and  the  precipitate  is  dissolved 
in  hydrochloric  acid.  Potassium  iodide  is  added  to  the  solution 
and  the  liberated  iodine  measured  by  means  of  a  thiosulphate 
solution.  Calcium  and  magnesium  are  first  removed  by  precipi- 
tation with  arsenate  in  an  alkaline  solution.  Manganese  must 
be  removed  as  dioxide  by  potassium  chlorate. 
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On  Certain  Colored  Substances  Derived  from  Nitro  Com= 
pounds.  By  C.  Loring  Jackson  and  F.  H.  Gazzolo.  Am. 
Chem.J.,  23,  376-396  ;  Proc.  Am.  Acad.,  35,  263-281. — In  con- 
tinuing the  study  of  the  colored  substances  formed  by  the  action 
of  sodium  alcoholates  on  certain  nitro  compounds,  the  authors 
have  succeeded  in  obtaining  colored  products  by  treating  trini- 
tranisol  ortrinitrobenzene  with  the  sodium  compounds  of  malonic 
ester,  acetoacetic  ester,  phenol,  and  benzyl  cyanide.  The  com- 
pounds containing  malonic  ester  and  acetoacetic  ester  are  stable 
and  were  found  on  analysis  to  consist  of  three  molecules  of  the 
sodium  salt  of  the  ester  combined  with  one  of  the  trinitro  com- 
pound. Similar  experiments  with  sodium  methylate,  ethylate, 
or  amylate  and  trinitrobenzene  led  to  analogous  results.  The 
formation  of  compounds  of  this  composition  is  noteworthy,  since 
all  the  substances  prepared  heretofore  have  contained  the  con- 
stituents in  equal  molecular  proportions.  The  compounds  were 
obtained  as  highly  colored  precipitates  by  treating  a  solution  of 
the  nitrocompound  in  benzene  with  the  sodium  salt  of  the  ester 
made  by  the  action  of  sodium  on  the  ester  in  the  absence  of 
alcohol.  The  compounds  are  decomposed  by  dilute  acids,  giv- 
ing the  aromatic  constituent  unaltered,  and  by  alcohols.  When 
the  methyl  compound  is  allowed  to  stand  with  benzyl  alcohol, 
the  methyl  groups  are  replaced  by  benzyl.  The  compound  so 
formed  is  converted  into  the  corresponding  methyl  derivative 
when  it  is  boiled  with  methyl  alcohol.  Experiments  with 
picramide,  dinitroxylol,  and  trinitroxylol  showed  that  an  increase 
in  the  negative  nature  of  the  aromatic  constituent,  increases  the 
tendency  to  form  colored  compounds.  The  presence  of  methyl 
groups,   however,  diminishes  the  tendency  to  form  these  com- 
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pounds.  There  was  no  color  reaction  with  trinitroraesitylene 
and  sodium  methylate.  No  colored  compounds  were  obtained 
by  the  action  of  sodium  alcoholates  on  aromatic  bodies  rich  in 
negative  groups,  but  containing  no  nitro  groups.  The  authors 
conclude  that  the  compounds  are  without  doubt  addition-prod- 
ucts and  not  substitution-products,  as  suggested  by  Victor 
Meyer,  and  that  the  addition  probably  takes  place  at  both  the 
carbon  and  nitrogen  atoms  in  the  aromatic  constituent. 

The  Constitution  of  Gallein  and  Coerulein.     By  W.  R.  Orn- 

dorff  and  C.  E.  Brewer.  Am.  Chem.J.,  23,  425-431. — A 
revision  of  the  work  on  the  reduction-products  of  gallein  leads  to 
the  conclusion  that  hydrogallein  and  gallol  are  identical  with 
gallin.  Gallein  is  the  phthalein  of  pyrogallol,  and  gallin  is  the 
corresponding  phthalin.  The  following  formulae  are  assigned 
to  the  compounds  from  a  study  of  their  esters  : 
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A  methyl  and  an  ethyl  ester  were  made  by  boiling  gallein  with 
the  corresponding  alcohol  and  a  little  sulphuric  acid.  Gallein 
triphenylcarbonate  was  prepared  by  heating  gallein  with  phenyl 
isocyanate.  Colored  tetramethyl  and  tetraethyl  ethers  were  also 
prepared.  Gallein  reacts  as  if  it  had  the  tautomeric,  lactoid  for- 
mula also,  for  it  gives  a  colorless  tetracetate,  tetrabenzoate,  and 
tetraphenylsulphonate.  It  also  gives  colorless  tetramethyl  and 
tetraethyl  ethers.  Its  trimethyl  ether  resembles  closely  phenol- 
phthalein  in  its  properties.  The  constitution  of  gallin  was 
shown  by  the  fact  that  it  gives  a  colorless  tetracetate  and  penta- 
methyl  ether.  The  tetracetate  was  proved  to  be  an  acid  by  the 
preparation  of  a  silver  salt.  The  pentamethyl  ether  has  no  acid 
properties  and  is  easily  saponified.  Formulae  for  coerulein  and 
coerulin  are  proposed,  which  bring  out  the  relation  of  these  com- 
pounds to  anthragallol.  A  description  of  the  above-mentioned 
compounds  will  be  furnished  later  by  the  authors. 

Researches  on  the  Sodium  Salts  of  the  Amides.  By  Henry 
L.  Wheeler.  Am.  Che?n.  /.,  23,  453-471. — A  comparative 
study  of  the  rate  of  formation  of  the  sodium  salts  of  the  acid 
amides  was  made,  in  order  to  obtain  additional  evidence  for  the 
structure  of  these  compounds,  and  to  determine  whether  stereo- 
chemical interference  was  noticeable  in  the  reaction.  In  work- 
ing out  the  experimental  details  it  was  found  necessary  to  devise 
a  new  method  for  the  preparation  of  the  sodium  salts.  When  a 
boiling  solution  of  the  amide  in  benzene  was  treated  with  sodium 
amalgam,  the  reaction  took  place  readily,  and  a  number  of  com- 
pounds yielded  sodium  derivatives,  which  could  not  be  obtained 
by  the  previously  existing  methods.  To  determine  whether  the 
velocity  of  salt  formation  is  dependent  on  the  relative  acidity  of 
the  molecule,  the  anilides  of  formic,  acetic,  oxalic,  and  benzoic 
acids  were  studied.  The  results  showed  that  there  was  no  rela- 
tion between  the  two  quantities  ;  the  rate  of  the  formation  of  the 
salt  of  oxanilide  was,  for  example,  only  a  little  more  than  half 
that  of  formanilide.  That  basicity  does  not  exert  the  most 
important  influence,  the  acyl  group  being  the  same,  was  shown 
by  experiments  with  benzamide,  benzanilide,  and  benzoylbenzyl- 
amine.  Ammonia  and  benzylamine  have  practically  the  same 
affinity  constants,  yet  the  velocity  of  salt  formation  with  benzam- 
ide was  nearly  100  times  as  great  as  that  with  benzoylbenzylam- 
ine.  Experiments  with  a  number  of  compounds  to  determine 
which  of  the  two  general  forms,  RNHCOH  or  HNHCOR,  is 
more  favorable  for  salt  formation  showed  "  that  a  disubstituted 
formamide  gives  a  salt  less  readily  than  one  that  is  monosubsti- 
tuted,  which  would  be  expected  from  the  theory  of  stereochem- 
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ical  interference  ;  and  that  when  the  larger  or  interfering  radical 
is  attached  to  nitrogen  it  has  less  effect  in  retarding  the  forma- 
tion of  sodium  salts  than  when  attached  to  the  keto  group. 
They,  therefore, indicate  that  the  sodium  is  attached  to  oxygen." 
The  above  statement  does  not  always  hold  true,  for  it  was  found 
that  the  isomeric  cycloamides,  oxindol,  and  phthalimidine,  were 
completely  changed  into  their  sodium  salts,  while,  under  the 
same  conditions,  benzoylbenzylamine  was  practically  unchanged. 
Since  stereochemical  interference  was  found  to  have  an  influence 
on  the  reaction  investigated,  the  amide  of  2-4-6-trimethylbenzoic 
acid  was  studied.  A  sodium  salt  was  readily  prepared.  As 
this  acid  is  inactive  in  reactions  which  are  supposed  to  involve 
an  addition  to  the  keto  group,  but  does  enter  into  reactions 
involving  direct  substitution,  the  fact  that  a  sodium  salt  was 
formed  from  the  amide  points  to  the  conclusion  that,  in  the  salt, 
the  metal  is  joined  to  nitrogen.  If  this  view  is  incorrect,  then 
2-4-6-trimethylbenzamide  must,  contrary  to  the  theory  of  stereo- 
chemical interference,  form  an  addition-product  of  the  amide  and 
sodium  hydroxide,  in  the  preparation  of  the  sodium  salt,  in 
which  the  elements  of  the  alkali  are  joined  to  the  keto  group. 
The  elimination  of  water  from  such  a  compound  would  yield  a 
sodium  salt  of  the  amide  in  which  the  metal  is  joined  to  oxygen. 
An  experiment  showed  this  to  be  the  case.  .  2-4-6-Trimethyl- 
and  2-4-6-tribrombenzamide  formed  compounds  with  sodium 
hydroxide  containing  equal  molecular  quantities  of  the  constitu- 
ents. The  addition-product  containing  bromine  was  prepared 
by  pouring  an  excess  of  a  solution  of  the  amide  in  benzene 
on  powdered  sodium  hydroxide.  The  fact  that  these  addition- 
products  have  the  elements  of  the  alkali  joined  to  the  keto 
group  and  are  not  so-called  molecular  compounds,  was  shown  by 
the  action  of  benzoyl  chloride  on  the  sodium  hydroxide  addition- 
product  of  thioacetanilide,  whereby  acetanilide  and  thiobenzoic 
acid  was  formed. 

Note  on    the  Constitution  of    Diparabrombenzylcyanamide. 

By  C.  Loring  Jackson  and  R.  W.  Fuller.  Am.  Chem.  f., 
23,  494.-500;  Proc.  Am.  Acad.,  35,  231-236. — In  order  to  obtain 
evidence  of  the  structure  of  dialkylcyanamides,  di-/>-bromben- 
zylcyanamide  was  prepared  and  studied,  as  this  substance  crys- 
tallizes well  (m.  p.  1 330)  and  yields,  on  decomposition,  a  com- 
pound which  can  be  obtained  in  a  pure  condition.  When  the 
cyanamide  was  treated  with  dilute  sulphuric  acid,  dibrombenzyl- 
amine,  ammonia,  and  carbon  dioxide  were  formed.  This  reac- 
tion proves  that  the  compound  has  the  structure  represented  by 
the  formula  R,  :  N.CN  and  not  the  possible  imide  structure, 
R.N  :  C:  N.R.* 


Organic  Chemistry.  137 

On  the   Action    of   Nitrous   Acid  on  Ethyl  Anilinomalonate. 

By  Richard  Sydney  Curtiss.  Am.  Che?n.J.,  23,  509-511. — 
When  ethyl  anilinomalonate  was  suspended  in  water  and  treated 
with  sodium  nitrite  and  sulphuric  acid,  a  thick  amber-colored 
oil  was  obtained,  which  was  extremely  unstable.  This  oil  did 
not  give  Liebermann's  nitroso  reaction,  but  showed  marked  acid 
properties.  It  yielded  well  crystallized,  but  unstable  salts  when 
treated  with  sodium  or  potassium  hydroxide.  By  the  action  of 
acetic  anhydride  two  crystalline  substances  were  obtained.  From 
the  properties  of  the  oil  the  author  concludes  that  the  compound 
has  the  following  structure  : 

C,H5.N— C.(C02C2H,)s 

N.OH 

On  Nitromalonic  Aldehyde.  By  Henry  B.  Hill,  Charles 
A.  Soch,  and  George  Oenslager.  Am.  Chem.J.,  24,  1-15. 
— In  a  former  paper  (Am.  Chem.J.,  22,  89)  it  was  shown  that 
nitromalonic  aldehyde  readily  reacts  with  acetone,  and  that  the 
product  formed  is/>-nitrophenol.  This  condensation  of  nitroma- 
lonic aldehyde  with  a  number  of  ketones  has  been  studied,  and 
the  conclusion  is  drawn  that  the  reaction  is  a  general  one.  Con- 
densation took  place  most  readily  in  dilute  aqueous  solution  in 
the  presence  of  a  small  amount  of  alkali.  The  reaction-mixture 
was  allowed  to  stand  twenty-four  to  forty-eight  hours  at  ordinary 
temperatures,  when  the  yield  was  almost  quantitative.  Methyl- 
ethyl  ketone  gave  on  condensation  nitrocresol  (CH3i,OH2, 
NO^).  From  dibenzyl  ketone,  2,6-diphenyl-4-nitrophenol  (m. 
p.  i35"-i36°)  was  prepared.  This  compound  formed  a  potassium 
salt  from  which  the  corresponding  anisol  (m.  p.  i52°-i53°)  was 
prepared.  The  nitrophenol  was  reduced  to  an  amido  compound 
(m.  p.  i49°-i50°),  which  was  readily  oxidized  to  diphenylbenzo- 
quinone  (m.  p.  I35°-I36°)  which  in  turn  was  reduced  to  a  hydro- 
quinone  (m.  p.  i79°-i8o°).  Nitromalonic  aldehyde  and  aceto- 
acetic  ester  gave  nitrosalicylic  acid  (OHi,COOH2,NO,4). 
With  levulinic  acid,  5-nitro-2-oxyphenylacetic  acid,  which  melts 
at  i6o°-i62°  when  rapidly  heated,  was  obtained.  If  the  acid  is 
melted  by  prolonged  heating  at  i48°-i49°  it  is  converted  into  its 
lactone  (m.  p.  i87°-i88°).  The  ethyl  ester  of  the  acid  melts  at 
i54°-i55°.  2,6-Di-carboxy-4-nitrophenol,  formed  from  nitro- 
malonic aldehyde  crystallizes  with  one  molecule  of  water  of 
crystallization,  melts  when  anhydrous  at  2i3°-2i4°,  and  is  con- 
verted by  fuming  nitric  acid  into  picric  acid. 


138  Review  of  American   Chemical  Research, 

The  Preparation  of  Zinc  Ethyl.  By  Arthur  L,achman. 
Am.  Chem.  J.,  24,  31-39. — Detailed  directions  for  the  prepara- 
tion of  zinc  ethyl  in  quantity  are  given.  The  zinc-copper  couple 
used  is  made  by  reducing  a  mixture  of  100  parts  of  zinc  dust  and 
12  parts  of  copper  oxide  powder  in  a  stream  of  hydrogen.  The 
results  of  a  number  of  experiments  show  that  the  method  is  rapid 
and  gives  an  excellent  yield.  The  author  gives  some  valuable 
information  in    regard  to    the  manipulation    of  zinc  ethyl. 

The  Reactions  of  Aniline  and  Hydroxy  lam  ine  with  Hydroxy- 
and  Unsaturated  Compounds.  By  Alfred  Tingle.  Am. 
Chem./.,  24,  45-60. — The  author  has  undertaken  an  investiga- 
tion of  the  characteristic  reactions  of  the  group  — CH  :  C.OH. 
As  the  group  under  investigation  contains  two  reactive  elements, 
a  double  bond  and  a  hydroxyl  group,  it  seemed  best  to  study  in 
the  beginning,  first  a  compound  containing  no  double  bond  but 
a  hydroxyl  group  which  is  rendered  more  active  by  the  presence 
of  a  highly  negative  radical,  and,  second,  a  compound  contain- 
ing a  double  bond  and  a  negative  group.  As  examples  of  these 
two  classes  of  bodies,  ethyl  tartrate  and  ethyl  cinnamate  were 
used.  The  action  of  aniline  and  of  hydroxylamine  on  the  sub- 
stances was  studied,  but  the  results  do  not  yet  warrant  any 
definite  conclusions.  When  ethyl  tartrate  was  boiled  with 
aniline,  tartranilide  and  a  body  which  appeared  to  be  ethyl 
phenyltartramate, 

CH.OH.CO.C.H- 

|  ,(m.  p.  I5i°-i52°) 

CH.OH.CO.NHC6H5 

were  formed.  This  reaction  shows  that  the  hydroxyl  group, 
under  these  conditions,  is  inactive  toward  an  amine.  The  ester 
did  not  react  with  hydroxylamine  in  a  number  of  experiments. 
Aniline  was  found  to  react  with  neither  ethyl  nor  sodium  cin- 
namate. With  hydroxylamine,  however,  there  was  a  complica- 
ted reaction  which  led  to  the  formation  in  aqueous  solution,  of 
an  oil,  which  is  at  present  under  investigation,  and  phenylisox- 
azolone.  When  aniline  was  boiled  with  methyl  salicylate  the 
products  were  phenol  and  methylaniline.  As  the  yield  is  very 
good  the  author  proposes  to  extend  the  reaction  to  the  prepara- 
tion of  other  alkylanilines. 

On  the  Molecular  Rearrangement  of  the  Thioncarbamic, 
Thioncarbanilic,  and  Thioncarbazinic  Esters  :  /5-Alkyl-«  =  ;/=di- 
ketotetrahydrothiazoles.  By  Henry  L.  Wheeler  and  Bay- 
ard Barnes.  Am.  Chem.  J.,  24,  60-83. — It  has  already  been 
shown  by  the  authors   that  thioncarbamic  esters,  H.,N.CS.OR 
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are  readily  converted  into  the  isomeric  thiol  compounds, 
H2N.CO.SR,  by  the  action  of  alkyl  halides.  In  the  present 
paper  are  given  the  results  of  an  examination  of  certain  thion 
esters,  XHN.CS.OR,  under  the  same  conditions.  The  experi- 
ments led  to  the  preparation  of  some  homologues  of  a,-/<-diketo- 
tetrahydrothiazole  and  of  sulphocyanacetic  acid.  When  X  in 
the  above  formula  is  C6H5,  the  compounds,  thioncarbanilic  esters, 
react  less  readily  with  alkyl  halides  than  the  thioncarbamic 
esters.  When  X  is  the  group  C6H5NH ,  however,  the  compounds, 
thioncarbazinic  esters,  react  with  great  ease  with  both  alkyl  and 
acyl  halides.  To  prepare  phenyl  thioncarbazinic  ester,  ethyl 
dithiocarbonate  was  treated  with  phenylhydrazine.  In  addition 
to  the  compound  sought,  the  hydrazone  CttH5NH.N  :  C.SC,,H5. 
OC2H.  was  obtained.  When  this  hydrazone  is  treated  with  thio- 
benzoic  acid,  the  compounds  unite  at  the  double  bond  and  sub- 
sequently break  down  with  the  formation  of  phenylthiolcarba- 
zinic  ester  and  ethyl  thiolbenzoate.  The  hydrazone  can  be  con- 
verted into  thioncarbazinic  ester  by  the  action  of  hydrogen  sul- 
phide or  hydrogen  chloride.  The  reaction  involves  the  forma- 
tion of  addition-products  and  the  subsequent  elimination  of  ethyl 
mercaptan  and  ethyl  chloride  respectively.  The  addition-prod- 
uct containing  hydrogen  chloride  was  isolated.  The  hydrazone 
reacts  energetically  with  acetyl  and  benzoyl  chlorides.  With 
the  latter  compound  an  addition-product  is  formed,  which 
breaks  down  into  ethyl  chloride  and  the  compound 

C2H5S.CO.NH.N.C6H5.COC6H5. 

Phenylthioncarbazinic  ester  is  converted  at  ordinary  tempera- 
tures into  the  corresponding  thiol  compound  by  alkyl  halides. 
It  reacts  with  phosgene  giving  ethoxyphenylthiobiazolone, 

C..H..N N 

I  II 

OC— S— C.OC2H5 

and  gives  a  benzoyl  derivative  of  the  following  structure  : 

C6H5.C6H5CO.N.NH.CS.OC2H5. 

The  action  of  chloracetic  acid  on  ethyl  thioncarbamate  is  analo- 
gous to  that  of  the  alkyl  halides  :  an  addition-product  is  first 
formed,  which  loses  ethvl  chloride  and  is  thus  converted  into 
carbaminthiolglycollic  acid,  H2N.CO.SCH2.C02H.  This  deriv- 
ative of  glycollic  acid  loses  water  and  passes  into  <r-/<-diketo- 
tetrahydrothiazole, 

S CO, 

I  >NH  ■ 

CH...CCK 
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Derivatives  of  the  above  compound  were  prepared  by  replacing 
chloracetic  acid  by  other  halogen-substituted  acids  in  the  fatty 
series,  and  by  the  action  of  hydrochloric  acid  on  the  <*-sulpho- 
cyan  derivatives  of  the  fatty  acid  esters.  Reference  must  be 
made  to  the  original  paper  for  a  more  detailed  account  of  the 
compounds  mentioned  and  a  description  of  a  large  number  of 
esters  of  o'-sulphocyanacetic  acid  and  its  homologues. 

Formation  of  Indigo  from  Diphenyldiketopiperazine.     By  M. 

Kuhara  and  M.  ChikashigE.  Am.  Chem.J.,  24,167-171. — 
When  diphenyldiketopiperazine, 

/CO.CH2X 
r/  \i 


C6H5.N/  >N.C6H5, 

\CH„.CO/ 


prepared  from  chloracetanilide  and  potassium  hydroxide,  was 
cautiously  fused  with  potassium  hydroxide,  it  was  converted  into 
a  brown  substance,  which,  on  solution  in  water,  was  rapidly 
changed  into  indigo.  It  is  probable  that  in  the  reaction  phenyl- 
glycocoll  was  first  formed  and  that  this,  by  the  action  of  the 
alkali,  went  over  to  pseudoindoxyl  which  in  turn  was  converted 
by  the  oxygen  of  the  air  into  indigo.  This  synthesis  explains 
the  formation  of  indigo  from  bromacetanilide. 

The  Action  of  Nitric  Acid  on  Vanillin.  By  William  B. 
Bentley.  Ant.  Chem.  /.,  24,  171-181. — Nitric  acid  even  in  a 
5  per  cent,  solution,  does  not  oxidize  vanillin,  but  converts  it 
into  a  mixture  of  nitrovanillin,  dihydrodivanillin,  and  dinitro- 
guaiacol.  Under  the  proper  conditions  a  good  yield  of  nitrova- 
nillin is  obtained.  The  compound  melts  at  1760,  and  forms 
insoluble  chromium,  copper,  and  lead  salts,  and  a  potassium 
salt  which  crystallizes  with  one  molecule  of  water  of  crystalliza- 
tion. Nitrovanillin  is  converted  by  nitric  acid  into  dinitro- 
guaiacol ;   its  structure  is,  therefore, 

C,Ha.CHO.OCH,.OH.NO,(i, 3,4.5). 

By  cautious  treatment  with  potassium  permanganate,  nitrovanil- 
lin was  oxidized  to  nitrovanillic  acid,  which  was  found  to  melt, 
after  careful  purification,  at  2160  and  not  at  202°,  the  melting- 
point  assigned  to  it  by  previous  investigators.  The  acid  crys- 
tallizes with  1^  molecules  of  acetic  acid. 
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Lecture  Experiments.     Reversible  Chemical  Reactions.     By 

W.  Lash  Miller  and  F.  B.  Kenrick.  /.  Am.  Chem.  Soc, 
22,  291-300. — The  mass-action  law  is  qualitatively  illustrated  by 
six  groups  of  experiments  on  the  equilibrium  of  reactions  famil- 
iar to  students  of  elementary  inorganic  chemistry.  The  manip- 
ulation is  decribed  in  detail  ;  but  in  several  instances  it  is  not 
clear  what  the  experiment  is  intended  to  illustrate  ;  thus  it  is 
not  apparent  that  the  mass-action  law  requires  that  dilution  with 
water  should  cause  precipitation  of  silver  bromide  or  of  cupric 
hydroxide  from  their  ammoniacal  solutions,  nor  that  the  former 
salt  should  be  precipitated  by  silver  nitrate  and  potassium  bro- 
mide, except  through  a  consideration  of  the  electrolytic  dissoci- 
ation theory,  to  which  no  reference  is  made  by  the  authors. 

Notes  on  Lecture  Experiments  to  Illustrate  Equilibrium  and 
Dissociation.  By  Julius  Stieglitz.  Am.  Chem.  J.,  23,  404- 
408. — The  first  experiment  described  consists  in  sealing  0.029 
gram  bromine,  in  glass  tubes  of  40  cc.  capacity,  in  one  case  with 
an  equal  molecular  quantity  of  phosphorus  tribromide  (or  tri- 
chloride), and  in  another  case  with  nine  (or  six)  times  as  much 
of  these  substances,  and  heating  the  tubes  side  by  side  in  a 
beaker  of  water  to  8o0-go°  (or4o°-55°).  The  brown  color  of  the 
bromine  vapor  is  much  deeper  in  the  tubes  containing  no  excess 
of  the  phosphorus  compound.  The  other  experiments  relate  to 
electrolytic  dissociation,  and  consist  in  showing  that  the  color 
produced  by  adding  a  little  ammonia  to  phenolphthalein  or  lit- 
mus solution  is  greatly  weakened  by  the  addition  of  concentra- 
ted ammonium  chloride  solution,  owing  to  the  reduction  of  the 
dissociation  of  the  ammonium  hydroxide. 

On  a  Minimum  in  the  flolecular  Lowering  of  the  Freezing- 
Point  of  Water,    Produced   by  Certain  Acids  and  Salts.     By 

Victor  J.  Chambers  and  Joseph  C.  W.  Frazer.  Am.  Chem. 
J. ,  23,  512-520. — The  investigation  is  a  continuation  of  that  of 
Jones  and  Chambers  {this  Rev.,  6,  72),  and  the  results  obtained 
are  entirely  similar.  The  substances  investigated  cryoscopically 
were  copper  sulphate,  phosphoric  acid,  hydrochloric  acid,  sodium 
acetate,  cadmium  iodide,  strontium  iodide,  and  zinc  chloride. 
All  of  them  except  the  first  show  a  marked  minimum  in  the 
molecular  lowering  at  concentrations  between  0.05  and  0.5  mol 
per  liter.  The  authors  consider  that  the  results  further  confirm 
the  explanation,  previously  offered,  that  the  quantity  of  solvent 
is  reduced  by  the  combination  of  it  with  the  dissolved  substance 
to  form  a  hydrate. 
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On  the  Freezing-Points  of  Aqueous  Solutions  of  Non-Elec- 
trolytes. By  E.  H.  Loomis.  Phys.  Rev.,  9,  257-287. — The 
method  is  essentially  the  same  as  that  used  by  the  author  in  his 
previous  work  {this  Rev.,  3,  23),  but  an  error  due  to  a  variation 
in  the  temperature  of  the  stem  of  the  thermometer  is  now  elimi- 
nated. It  is  shown  that  no  appreciable  error  is  involved  in  the 
author's  method  by  reason  of  a  difference  between  the  conver- 
gence temperature  (Nernst  and  Abegg,  Ztschr.  phys.  Chetn., 
15,  681),  and  the  true  freezing-point,  inasmuch  as  this  difference 
was  found  by  direct  experiment  to  amount  to  only  0.0040.  The 
molecular  lowerings  (calculated  for  1  mol  in  a  liter  of  solution) 
found  by  the  author  are  given  in  the  following  table. 

Solute.  Concentration  in  mols  per  liter. 

0.01 

Methyl  alcohol 1.83 

Ethyl'  alcohol 1.81 

«-Propyl  alcohol  ••••  1.S9 

w-Butyl  alcohol 1.89 

Atnyl  alcohol 1.85 

Glycerine 1.86 

Dextrose 1.88 

Cane-sugar 1.87 

Mannite   1.85 

Acetone 1 .85 

Chloral  hydrate 1.86 

Aniline 1.85 

Ether 1.62 

From  plotting  the  results  the  author  concludes  that  all  the 
investigated  substances  exhibit  at  extreme  dilution  a  constant 
molecular  lowering  of  the  value  i.86°,  with  the  exception  of  the 
three  substances  methyl  alcohol,  ethyl  alcohol,  and  ether,  for 
which  the  extrapolated  values  are  1.820,  1.840,  and  1.500  respect- 
ively. The  author  suggests  that  these  apparent  exceptions  may 
arise  from  an  error  consisting  in  the  evaporation  of  these  volatile 
solutes  out  of  their  aqueous  solutions  during  the  experiment, 
but  he  has  not  adequately  tested  this  explanation,  which  seems 
an  entirely  reasonable  one,  especially  in  the  case  of  ether,  which 
exhibits  the  most  serious  anomaly.  Nevertheless,  the  investi- 
gation as  a  whole  furnishes  a  comprehensive  and  most  exact 
verification  of  the  Raoult-van't  Hoff  principle  and  of  van't  Hoff 's 
thermodynamical  formula,  by  which  the  molecular  freezing-point 
lowering  for  water  is  calculated  to  be  1.870.  Finally  it  is  worthy 
of  note  that  the  deviations  from  this  value  rarely  exceed  about  r 
percent,  even  in  solutions  containing  as  much  aso.i  mol  per 
liter. 
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A  Revision  of  the  Atomic  Weight  of  Iron.  By  Theodore 
William  Richards  and  Gregory  Paul  Baxter.  Proc.  Am. 
Acad.,  35,  253-260. — Ferric  oxide  made  in  two  different  ways, 
was  ignited  at  9000  in  a  current  of  air,  weighed,  and  then 
reduced  in  a  current  of  electrolytic  hydrogen  at  9000.  Two 
determinations  with  oxide  prepared  from  precipitated  ferric 
hydroxide  gave  55.900  as  the  mean  value  of  the  atomic  weight, 
and  five  determinations  with  oxide  made  from  ferric  nitrate  gave 
on  the  average  55.883,  the  last  value  being  considered  nearest 
the  truth.  Experiments  are  described  which  prove  that  the  fer- 
ric oxide  occludes  no  appreciable  amount  of  gas,  and  the  same 
had  been  previously  shown  to  be  true  of  iron  ignited  in  hydro- 
gen. Previous  determinations  are  criticized  at  the  close  of  the 
article  ;  and  the  errors  which  led  to  the  higher  value  (56.0) 
commonly  adopted  are  suggested. 

On  the  Determination  of  Sulphuric  Acid  in  the  Presence  of 
Iron  :  A  Note  on  Solid  Solutions.  By  Theodore  William 
Richards.  Proc  Am.  Acad.,  35,  377-383. — The  author  main- 
tains, on  the  basis  of  the  previously  published  experiments,  that 
the  precipitation  of  iron  with  barium  sulphate  is  due  to  the  occlu- 
sion, at  the  moment  of  the  separation  of  the  precipitate,  of  a 
complex  basic  compound  of  iron  and  sulphuric  acid  analogous  to 
the  well-known  compound  of  chromium,  and  that  the  amount 
occluded  will  be  dependent  upon  the  amount  of  the  complex  salt 
present  in  the  solution,  in  accordance  with  the  distribution  law. 

The  Driving  Tendency  of  Physico=Chemical  Reaction  and  Its 
Temperature  Coefficient.  By  Theodore  William  Richards. 
J.  Phys.  Chan.,  4,383-393;  Proc.  Am.  Acad.,  35,  471-480. — The 
author  first  discusses  the  relations  between  the  two  familiar  van  't 
Hoff  equations  : 

d  ,    c*ic.,m*—  U        ,   d  ,  A"'A'"''""         —  A 

In  — — - — : —  =  ■=;-=  and  —r-  In- 


dt  '  '  C/--C./"*'--    '    RT dt      p?*pl"*—    '     RT1' 

He  emphasizes  the  advantages  of  the  latter,  designating  it  the 
reaction  isobar,  since  A  represents  the  absorption  of  heat  when 
the  reaction  takes  place  under  constant  external  pressure.  A 
further  equation,  designated  the  reaction  metatherm,  is  derived, 
which  includes  both  the  case  of  a  reaction  at  constant  pressure 
and  that  of  one  at  constant  volume.  In  the  latter  part  of  the 
article  it  is  suggested  that  there  may  be  theoretical  advantages 
in  considering  the  equilibrium  ratio,  or  constant  (k)  resolved  into 
separate  constant  factors  (2^2^  •■•  )  characteristic  of  each  of  the 
reacting  substances,  of  whose  reciprocals  the  constant  shall  be 
the  same  function  as  it  is  of  the  partial  pressures  ;  that  is 
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k  =  In^-^-r-. —  =  In   *     \^- 


paH*Ptn*'"  z^z^'---  ' 

The  factors  zvzl' •••  are  designated  "single  physico-chemical 
potentials,"  and  the  constant  k  is  called  "  the  driving  tendency 
of  the  reaction,''  since  it  is  regarded  "  as  an  opposing  pressure 
tendency  just  equal  to  the  ratio  of  the  pressures  actually  ob- 
served." 

A  Table  of  Atomic  Weights  of  Seventy-four  Elements.     By 

Theodore  Wieeiam  Richards.  Proc.  Am.  Acad.,  35,  621. — 
The  only  changes,  aside  from  the  number  of  figures  retained, 
from  the  table  published  by  the  same  author  two  years  ago  {this 
Rev.,  4,  119),  and  the  only  important  differences  from  the  values 
recently  adopted  by  Clarke  {this  Rev.,  6,  72),  are  shown  below  : 

1898.  1900.                                                Richards.  Clarke. 

Boron 10.95  11.0  Antimony.- ••  120.0  120.4 

Calcium 40.0  40.1  Cerium 140.  1390 

Iron 56.0  55.9  Iron 55.9  56.0 

Selenium-..   79.0  79.2  Magnesium  ••  24.36  24.3 

Tungsten- ••  184.4  J84-  Palladium...  T06.5  107.0 

Strontium...  87.68  87.60 

A  Preliminary  Investigation  of  the  Conditions  which  Deter- 
mine  the   Stability    of    Irreversible    Hydrosols.     By    W.     B. 

Hardy.  J.  Phys.  Chem.,  4,  235-253. — The  author  has  shown 
that  the  particles  of  heat-modified  proteid  or  egg-white  in  the 
form  of  a  hydrosol  (that  is,  in  the  form  of  an  aqueous  colloidal 
solution)  are  electropositively  or  electronegatively  charged  and 
move  towards  the  one  electrode  or  the  other  when  subjected  to 
the  influence  of  a  high  difference  of  potential,  according  as  the 
solution  is  acid  or  alkaline  ;  and  that  in  neutral  solution  the  elec- 
tric field  has  no  influence,  in  which  case  the  particles  and  the 
fluids  are  said  to  be  isoelectric.  The  isoelectric  point  is  of  great 
importance  since  it  is  also  the  point  of  minimum  stability  or  of 
most  ready  coagulation  of  the  hydrosol,  this  principle  being 
generally  applicable  to  hydrosols,  in  spite  of  the  great  differ- 
ences in  stability  towards  chemical  agents  which  different  ones 
exhibit.  The  article  is,  however,  mainly  devoted  to  the  effect 
of  various  salts,  acids,  and  alkalies  in  coagulating  hydrosols. 
The  author  derives  from  his  experiments  the  new  principle  that 
the  coagulation  is  determined  by  that  one  of  the  two  ions  which 
has  an  electric  charge  opposite  in  sign  to  that  of  the  colloidal 
particle  ;  and  confirms  the  conclusion  previously  drawn  by  others 
that  bivalent  ions  are  enormously  more  active  in  causing  coagu- 
lation than  univalent  ones,  and  that  trivalent  ions  again  are  far 
more  active  than  bivalent  ions.     In  proof  of  this  principle  it  is 
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shown  that  dialyzed  silica,  proteid  in  presence  of  a  trace  of. 
alkali,  dialyzed  mastic,  and  colloidal  gold,  whose  particles  are 
all  electronegative,  are  coagulated  at  once  or  in  a  relatively  short 
time  by  aluminum  sulphate,  copper  sulphate,  or  chloride,  cad- 
mium nitrate,  barium  chloride,  and  magnesium  sulphate,  but 
are  not  coagulated  by  equivalent  solutions  of  potassium  or  sodium 
sulphate  or  of  sodium  chloride  ;  while  proteid  in  the  presence  of 
a  trace  of  acid  and  dialyzed  ferric  hydrate,  whose  particles  are 
electropositive,  are  coagulated  at  once  by  all  the  sulphates  in- 
vestigated, namely  those  of  aluminum,  copper,  magnesium, 
potassium  and  sodium,  but  not  by  the  chlorides  of  copper, 
barium,  or  sodium,  nor  by  the  nitrate  of  cadmium.  The  salt 
concentration  necessary  to  coagulate  ferric  hydrate  was  found  to 
be  1/4000  mol  per  liter  in  the  cases  of  potassium  and  magne- 
sium sulphate,  but  1/10  to  1/50  mol  in  the  cases  of  the  chlorides 
of  sodium  and  barium  and  the  nitrate  of  cadmium  ;  similar  con- 
centration results  are  given  also  in  the  case  of  gum  mastic  and  of 
colloidal  gold.  In  accordance  with  the  author's  principle  is  also 
the  behavior  of  acids  and  alkalies,  for  the  concentration  neces- 
sary for  the  coagulation  of  negative  colloid  particles  by  acids  or 
of  positive  particles  by  bases  is  shown  to  be  that  at  which  the 
various  acids  or  bases  have  the  same  specific  conductivities  and, 
therefore,  approximately  the  same  concentration  of  hydrogen  or 
hydroxyl  ions.  On  the  other  hand,  the  effect  of  acids  on  posi- 
tive particles  or  of  bases  on  negative  particles,  though  somewhat 
irregular,  is  clearly  dependent  on  the  valence  of  the  negative 
and  positive  ions  respectively.  A  series  of  experiments  is  also 
given  on  the  concentration  of  potassium  sulphate  necessary  to 
produce  coagulation  of  colloidal  gold  in  solutions  containing 
acetic  acid  or  ammonia  in  various  amounts.  The  article  closes 
with  a  summarized  statement  of  results,  interspersed  with  hypo- 
thetical considerations. 

On  the  flechanism  of  Gelation  in  Reversible  Colloidal  Sys- 
tems. By  W.  B.  Hardy.  /.  Phys.  Chem.,  4,  254-273. — From 
a  study  of  gelatine-water-alcohol  and  agar-water  mixtures  it  is 
concluded  that,  in  accordance  with  the  view  of  van  Bemmelen 
{Ztschr.  anorg.  Chem.,  18,  20),  the  jellies  or  gels  produced  by 
cooling  consist  of  a  framework  of  solid  material  within  which 
is  enclosed  a  fluid.  Further  details  of  the  structure  are  also 
described.  The  solid  can  be  separated  from  the  fluid  by  gentle 
pressure.  The  composition  of  the  two  phases  was  determined  in 
the  case  of  the  agar-water  mixture  for  different  proportions  of  the 
components  and  for  different  temperatures,  and  was  found  to 
vary  with  both  of  these  conditions,  a  fact  seemingly  inconsistent 
with  the  phase  rule,   to  account  for  which  hypotheses  are  sug- 
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gested  by  the  author.  The  composition  of  the  phases  was  also 
found  to  depend  greatly  on  whether  the  final  temperature  was 
reached  from  a  higher  or  lower  temperature,  there  being  a 
marked  lagging  effect. 

Vapor=Pressure  Relations  in  Mixtures  of  Two  Liquids,  I  and 

II.  By  A.  Ernest  Taylor.  /.  Phys.  Chem.,  4,  290-305  ;  355- 
369. — These  papers  describe  an  experimental  investigation  of  the 
vapor-pressure  of  mixtures  of  acetone  and  water  at  various  tem- 
peratures, and  of  the  composition  of  the  vapor  from  such  mix- 
tures. Part  I  is  devoted  to  a  description  of  the  apparatus  and 
methods  employed.  The  main  feature  of  the  vapor-pressure 
method,  which  consisted  in  determining  the  boiling-point  under 
measured  pressures,  is  considered  to  be  the  arrangements  for  the 
avoidance  of  superheating  ;  a  large  quantity  of  a  mixture  of  gar- 
nets with  scrap  platinum  or  with  silver  tetrahedra  was  placed  in 
the  boiling  vessel,  and  this  was  submerged,  up  to  the  level  of  the 
liquid  within,  in  a  water-bath  kept  8°  above  the  boiling-point. 
The  composition  of  the  vapor  was  determined  in  a  separate  oper- 
ation by  distilling  off  20  cc.  from  a  220  cc.  portion  of  the  mix- 
ture, and  determining  the  boiling-point  of  this  distillate  under 
atmospheric  pressure.  Part  II  contains  the  experimental  results 
together  with  their  graphical  representations  and  reductions  of 
them  for  even  temperatures  and  pressures.  The  boiling-points 
of  pure  water  and  acetone  and  of  mixtures  of  them  varying  suc- 
cessively by  10  per  cent,  in  composition,  were  determined  at  a 
large  number  of  different  pressures  lying  between  115  mm.  and 
715  mm.  The  composition  of  the  distillate  was  determined  for 
each  mixture  at  two  pressures,  200-250  mm.  and  740  mm.  The 
discussion  of  the  results  is  reserved  for  a  third  paper. 

On  the  Determination  of  Transition  Temperatures.     By  H. 

M.  Dawson  and  P.  Williams.  /.  Phys.  Chem.,  4,  370-382.— 
In  order  to  determine  the  transition  temperature  of  hydrated 
salts,  the  authors  have  measured  in  the  neighborhood  of  the  tem- 
perature, instead  of  the  composition,  the  density  and  electrical 
conductivity  of  solutions  saturated  with  each  of  two  solid  phases, 
and  by  plotting  the  results  have  tried  to  locate-the  point  of  inter- 
section of  the  two  curves.  The  property  of  density  was  shown 
to  give  entirely  satisfactory  results  with  sodium  sulphate  ;  but 
this  was  not  true  of  the  electrical  conductivity,  for  in  such  con- 
centrated solutions  this  property  changes  very  slowly  with  the 
concentration.  This  gives  good  results  with  less  soluble  salts, 
however  ;  as  was  shown  by  experiments  with  sodium  sulphate. 
Incidentally  an  apparatus  is  sketched  and  described  for  the 
determination  of  the  conductivity  of  hot  saturated  solutions;  and 
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the  transition  temperatures  of  Na.,S04.ioH.,0,  MnCl.,.4.H.,0,  and 
Th(S04.),.9H,0  are  determined  to  be  32. 38°,  58°-59°,  and  47°-48°. 

The  Allotropic  Forms  of  Selenium.  By  A.  P.  Saunders. 
J.  Phys.  Chew.,  4,  423-513. — The  larger  part  of  this  lengthy 
paper  is  devoted  to  a  list  of  references  to  previous  articles  re- 
lating to  the  properties  of  the  various  forms  of  the  element  sele- 
nium, and  to  abstracts  of  those  articles.  The  author  concludes 
from  his  investigation  that  selenium  exists  in  three  distinct 
forms,  the  liquid  (including  vitreous,  amorphous,  and  soluble 
selenium),  the  red  crystalline  form,  and  the  gray  crystalline  or 
metallic  form.  The  new  experiments  described  consist  first  of  a 
large  number  of  dilatometric  measurements,  by  which  it  is  shown 
that  the  metallic  form  is  the  stable  one  up  to  2200,  where  it 
melts,  it  showing  no  tendency  below  that  temperature  10  go  over 
into  any  other  form  ;  and  that  vitreous  selenium  remains  for 
years  unaltered  at  the  ordinary  temperature,  but  goes  over  into 
the  metallic  form  at  6o°-8o°,  though  occasionally  it  may,  by 
rapid  heating,  be  brought  to  1800  before  changing.  The  results 
are  then  given  of  qualitative  experiments  on  the  effect  of  a  large 
number  of  liquids  on  amorphous  selenium,  one  group  of  them 
transforming  it  into  the  red  crystalline  form,  another  group, 
composed  exclusively  of  nitrogen  compounds,  changing  it  into 
the  metallic  form,  and  the  third  group,  consisting  of  water  and 
aqueous  solutions,  having  no  influence.  Experiments  are  also 
described  which  make  it  probable  that  the  red  crystals  have  an 
instable  melting-point  at  i70°-i8o°.  Finally  a  critical  consider- 
ation of  previous  results  and  of  some  experiments  of  his  own 
leads  the  author  to  adopt  as  the  most  probable  specific  gravity 
values,  4.26  for  the  amorphous,  4.28  for  the  vitreous,  4.47  for  the 
red  crystalline,  and  4.80  for  the  metallic  form. 

An  Exposition  of  the  Entropy  Theory.  By  J.  E.  Trevor. 
J.  Phys.  Chem.,  4,  514-528. — The  author  claims  to  have  given  a 
rigorous  mathematical  deduction  of  the  entropy  principle  with- 
out any  reference  to  the  properties  of  gases. 

Entropy  and  Heat  Capacity.  By  J.  E.  Trevor.  /.  Phys. 
Chem.,  4,  529-532. — Theconclusion  is  reached  that  "  a  system's 
entropy,  plus  its  heat  capacity  with  reference  to  any  reversible 
path,  is  equal  to  the  change  per  degree,  on  the  same  path,  of 
the  system's  store  of  heat." 

The  Relation  of  the  Taste  of  the  Acid  Salts  to  Their  Degree 
of  Dissociation,  II.  By  Louis  Kahlenberg.  /.  Phys.  Chem., 
4»  533-537- — The  author  attempts  to  confute  the    explanation 
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advanced  by  Richards  {this  Rev.,  6,  121)  and  the  reviewer  (this 
Rev.,  6,  73  )  of  the  fact  that  the  sour  taste  of  acids  and  acid  salts 
is  not  proportional  to  the  concentration  of  the  hydrogen  ions  in 
their  solutions.  That  the  author  has  entirely  failed  to  under- 
stand that  explanation  will  be  evident  when  it  is  stated  that  the 
experiment  which  he  brings  forward  to  disprove  it  consists  in 
causing  a  hydrochloric  acid  solution,  so  weak  as  not  to  taste  sour 
when  tasted  in  the  ordinary  manner,  to  remain  long  in  motion 
in  contact  with  the  tongue,  with  the  result  that  no  sour  taste  is 
thereby  developed. 

The  Eighth  Group  of  the  Periodic  System  and  Some  of  Its 
Problems.  By  James  Lewis  Howe.  Proc.  Am.  Assoc.  Ad- 
vancement Sci.,  49  ;  Science,  12,  20—34. — This  paper  is  a  vice- 
presidential  address  in  which  the  history  of  our  knowledge  of 
the  platinum  metals  and  their  compounds  is  briefly  presented. 
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ULTIMATE    ANALYSIS. 
H.  P.  Talbot,  Reviewer. 

A  Process  for  the  Determination  of  Carbon  Dioxide  in  Car- 
bonates. By  R.  E.  Divine.  /.  Am.  Chem.  Soc,  22,  473-476. 
The  apparatus  prescribed  is  of  simple  construction,  including  only- 
two  flasks  with  easily  obtainable  accessories.  The  air  is  ex- 
pelled from  one  of  the  flasks  by  filling  it  with  steam,  and  after 
cooling,  the  carbon  dioxide  liberated  from  the  carbonate  in  the 
other  flask,  by  means  of  sulphuric  or  tartaric  acid,  is  collected 
in  the  first-named  flask.  Barium  hydroxide  solution  is  then  in- 
troduced, and,  after  shaking  to  absorb  the  carbon  dioxide,  the 
excess  of  the  hydroxide  is  determined. 

A  Method  for  the  Rapid  Gravimetric  Estimation  of  Lime. 

By  W.  H.  Hess.  /.  Am.  Chem.  Soc,  22,  477-478.— The  lime 
is  precipitated  as  oxalate;  this  precipitate  is  ignited  to  destroy 
the  filter,  and  the  residue  treated  with  ammonium  nitrate  and 
ammonium  sulphate.  Heating  is  continued  until  ammonium 
salts  are  expelled,  and  the  lime  is  weighed  as  sulphate. 

Note:  The  Employment  of  Ammonium  Molybdate  as  a  Test 
for  Tin.  By  J.  P.  Longstaff.  /.  Am.  Chem.  Soc,  22,450- 
451. — The  author  points  out  that  he  had  already  published  a 
paper  on  this  subject  {Chem.  News,  79,  282)  prior  to  the  publi- 
cation of  Rogers'  article  {J.  Am.  Chem.  Soc,  22,  220).  The 
work  of  the  two  chemists  is  in  substantial  agreement. 

Note  :  The  Adulteration  and  Analysis  of  the  Arsenical  Insec- 
ticides.    By  J.  K.  Haywood.    J.Am.  Chem.  Soc,  22,  568-582. 
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—  The  paper  contains  a  resume  of  the  results  of  the  analyses  of 
the  important  insecticides  of  this  class,  and  a  description  of  meth- 
ods of  analysis  which  have  given  satisfactory  results  in  the 
author's  hands. 

Note  :  Qualitative  Tests  for  Boracic  Acid.  By  E.  M.  Wade 
and  M.  L,.  Wade.  /.  Am.  Chem  Soc,  22,  618. — The  sub- 
stance to  be  tested  is  treated  with  hydrochloric  acid  and  wood 
alcohol,  the  solution  concentrated,  and  turmeric  paper  is  held  in 
the  vapors.  The  paper,  upon  treatment  with  dilute  ammonia, 
turns  deep  purple  or  blue. 

F.  J.  Moore,  Reviewer. 

Estimation  of  Alkali  Carbonates  in  the  Presence  of  Bicar- 
bonates.  By  Frank  K.  Cameron.  Am.  Chem.  J. ,  23,  471- 
486. — The  author  finds  existing  methods  unsatisfactory,  and 
recommends  that  such  solutions  be  titrated  with  a  solution  of 
acid  potassium  sulphate.  Certain  precautions  are  necessary  in 
order  to  obtain  a  satisfactory  end-point,  owing  to  the  instability 
of  bicarbonates  in  solution.  The  method  has  the  practical  ad- 
vantage that  alkali  and  chlorine  may  be  determined  in  the  same 
sample. 

Silicon  in  Ferrosilicon,  II.  By  Fred.  W.  Bauer.  Iro?i  Age, 
65,  (No.  22)  11. — The  author  compares  six  methods  for  the  de- 
termination of  silicon  in  ferrosilicon,  and  reaches  the  conclusion 
that  methods  involving  the  fusion  of  the  sample  with  sodium 
carbonate  should  be  abandoned,  as  yielding  too  low  results. 

The  Assay  of  Antimony.  By  Arthur  Chippendale.  Eng. 
Min.J.,  69,  553. — Native  oxides  of  antimony  are  readily  dis- 
solved by  boiling  in  concentrated  hydrochloric  acid,  with  the  oc- 
casional addition  of  crystals  of  potassium  iodide.  In  the  solu- 
tion the  antimony  may  be  determined  by  familiar  methods. 

The  Electrolytic  Determination  of  Copper.  By  William  E. 
Grainger.  Eng.  Mi?i.J.,  69,  558. — The  article  gives  an  ac- 
count of  the  methods  by  which  ores  are  prepared  for  analysis  at 
the  laboratory  of  the  "  Ducktown  Copper  and  Iron  Co.  Limited." 
The  arrangement  of  their  electrolytic  apparatus  is  also  described. 

Separation  and  Determination  of  Mercury  as  Mercurous 
Oxalate.  By  C.  A.  Peters.  Am.  /.  Sci.,  149,  401-406. — The 
author  sums  up  the  results  of  his  work  as  follows  :  "  Mercurous 
nitrate  may  be  estimated  volumetrically  by  precipitating  as  oxa- 
late and  determining  the  excess  of  precipitant  with  permanga- 
nate. The  precipitated  mercurous  oxalate  may  be  estimated 
gravimetrically,  by  drying  over  sulphuric  acid  and  weighing  di- 
rectly."    Separations  of  mercurous  salts  from  small  quantities  of 
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mercuric  compounds  may  also  be  made,  but  the  difficulties  in- 
crease with  the  amount  of  mercuric  salts  present. 

On  the  Qualitative  Separation  of  Nickel  and  Cobalt  by  the 
Action   of   Ammonium    Hydrate   on   the    Ferricyanides.     By 

Phiijp  E.  Browning  and  John  B.  Hartwell.  Am.  J.  Sci., 
150,  316-317. — The  method  of  Clarke  {Am./.  Sci.,  48,  67)  is 
improved  by  the  addition  of  the  solution  of  an  aluminum  salt. 

lodometric  Estimation  of  Arsenic  Acid.  By  F.  A.  Gooch 
and  Julia  C.  Morris.  Am.  J.  Sci.,  150,  151-157. — Soluble 
arsenates  are  treated  with  sulphuric  acid  and  potassium  iodide 
in  slight  excess.  The  bulk  of  the  liberated  iodine  is  expelled  by 
boiling,  and  the  solution  finally  bleached  by  the  careful  addition 
of  sulphurous  acid.  After  neutralization  with  sodium  hydrate 
and  acid  carbonate,  the  resulting  arsenite  is  titrated  with  iodine 
solution  in  the  usual  way.  Earlier  methods  based  upon  the 
same  reaction  are  critically  discussed. 


Henry   Fay,  Reviewer. 


Note  on  a  Qualitative  Test  for  Tin.  By  Charles  Basker- 
ViLLE.  /.  Elisha  Mitchell  Sci.  Soc,  16,  80-81. — The  test  in- 
volves the  application  of  Eongstaff's  method,  which  depends  upon 
the  blue  color  produced  when  stannous  chloride  reacts  with 
molybdic  acid.  Compare  the  abstract  above  relating  to  the  same 
subject. 

J.  F.  Norris,  Reviewer. 

The  Elementary  Analysis  of  Organic  Substances  Containing 
Nitrogen.  By  Francis  Gano  Benedict.  Am.  Chem.J.,  23, 
334-353. — In  order  to  prevent  the  formation  of  oxides  of  nitro- 
gen in  the  combustion  of  organic  substances  containing  nitrogen, 
the  compound  to  be  analyzed  is  burned  with  a  known  weight  of 
sugar  or  benzoic  acid.  After  the  substance  has  been  charred  in 
the  closed  tube,  oxygen  is  admitted  to  oxidize  the  non-volatile 
residue  and  the  copper  that  has  been  reduced  by  the  volatile 
products  of  the  dry  distillation.  The  results  of  a  large  number 
of  analyses  made  under  these  conditions  prove  that  no  oxides  of 
nitrogen,  which  interfere  with  accurate  results,  are  formed.  The 
method  does  away  with  the  use  of  a  reduced  copper  spiral  and  so 
facilitates  the  analysis  of  nitrogenous  substances.  The  use  of 
sugar  or  benzoic  acid  in  the  analysis  of  compounds  containing 
nitrogen  which  is  not  united  to  oxygen,  is  not  necessary,  for  they 
can  be  burned  without  the  formation  of  oxides  of  nitrogen,  if  they 
are  charred,  in  thef  manner  described  above,  before  oxygen  is 
admitted  to  the  tube.  The  analysis  of  a  compound  containing  a 
number  of  nitro  groups  can  be  readily  effected  by  mixing  the  sub- 
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stance  with  finely  powdered  silica.  The  silica  not  only  prevents 
an  explosion,  but  also  materially  assists  in  reducing  the  oxides 
of  nitrogen  formed. 
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Henry  Fay,  Reviewer. 

On  the  Isomorphism  of  Selenium  and  Tellurium.  By  James 
F.  Norkis  and  Richard  Mommers.  Am.  Chem.  /.,  23,  486- 
494. — The  isomorphism  of  the  double  bromides  of  selenium  and 
dimethylamine  with  the  corresponding  tellurium  compound  was 
studied  by  bringing  together  in  succession  saturated  solutions  of 
these  two  colored  salts  with  the  colorless  double  chloride  of  tel- 
lurium and  dimethylamine.  According  to  the  method  of  Retgers, 
isomorphism  exists  when  the  color  of  the  crystals  varies  grad- 
ually from  one  side  to  the  other,  the  crystals  of  the  pure  com- 
pounds being  visible  on  the  extreme  edges  of  the  mass.  If,  how- 
ever, the  salts  are  not  isomorphous,  they  do  not  mix,  and  in  the 
center  where  the  two  solutions  have  been  brought  together,  dis- 
tinct crystals  of  each  compound  may  be  seen,  owing  to  their  dif- 
ference of  color.  The  double  chloride  of  tellurium  and  di- 
methylamine gave  mixed  crystals  of  varying  depths  of  color 
with  both  the  selenium  and  the  tellurium  double  bromide,  show- 
ing the  isomorphism  of  both  bromides  with  the  chloride,  and 
consequently  with  each  other.  As  it  has  been  suggested  that 
tellurium  salts  are  isomorphous  with  those  of  the  platinum  group 
of  metals,  the  double  bromide  of  platinum  and  dimethylamine 
was  tested  in  the  same  manner,  using  again  the  double  chloride 
of  tellurium  and  dimethylamine.  In  this  case  the  two  compounds 
crystallized  out  separately,  disproving  the  isomorphism  of  the 
platinum  compound  with  those  of  selenium  and  tellurium.  Dur- 
ing the  investigation  the  following  double  salts  of  tellurium  were 
isolated:  3TeCl4.TeOCl2.4(CH3)2NH.HCl.H20,  TeCl4.TeOCl2. 
2(CH,),NH.HC1.H20,  TeCl4.2TeOCl2.3(CH3)2.NH.HCl,  TeCl, 
2(CH3)2NH.HC1,  TeBr4.2(CH3)2NH.HBr.  It  is  thus  shown 
that  tellurium,  as  well  as  selenium,  forms  double  salts  which 
contain  the  oxychloride  of  the  metal.  The  first  three  salts  can 
be  considered  as  derivatives  of  the  salt  TeCl4.(CH3)2NH.HCl,  in 
which  a  part  of  the  tellurium  tetrachloride  has  been  converted 
into  the  oxychloride  by  the  water  in  the  solvent.  Double  salts 
of  tellurium,  analogous  to  the  double  salts  of  selenium  and  the 
perbromide  of  dimethylamine  (CH3)2.NH.HBr2,  could  not  be  ob- 
tained. 

The  Occurrence  of  Vanadium,  Chromium,  and  Titanium  in 
Peats.     By  Charles  Baskerville.     /.  Am.   Chem.  Soc,  21, 
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706. — In  the  ash  from  three  samples  of  peat,  all  presumably 
from  Hyde  Swamps,  N.  C,  small  quantities  of  titanium,  chro- 
mium, and  vanadium  were  found. 

A  Study  of  Certain  Double  Chromates.  By  W.  G.  Hay- 
wood. J.  Elisha  Mitchell  Sci.  Soc,  16,  56-59. — By  crystallizing 
solutions  of  the  alkali  carbonates  with  the  alkali  bichromates, 
the  following  salts  were  isolated  :  NaNH4Cr04.2H20,  2Na2Cr40. 
(NHJ20rO4.4H2O,  3K2Cr04.Na2Cr04,  K2Cr04.MgCr04.2H20. 
The  properties  of  these  salts  were  not  studied. 

On  the  Effect  of  Very  Low  Temperatures  on  the  Color  of 
Compounds  of  Bromine  and  Iodine.  By  J.  H.  Kastle.  Am. 
Chetn.  /.,  23,  500-505. — In  a  previous  paper  (this  Rev.,  6,  62)  the 
author  has  shown  that  the  color  intensity  of  the  halogens  is  in 
inverse  ratio  to  their  chemical  activity,  and  that  the  halogen 
compounds  which  are  least  stable  are  the  most  highly  colored. 
It  was  then  assumed  that  the  color  of  these  compounds  was  due 
to  dissociation.  This  idea  is  considered  to  be  confirmed  by  the 
experiments  described  in  the  present  paper.  The  following  com- 
pounds were  subjected  to  a  temperature  of  — 1900  in  a  Dewar 
tube  immersed  in  liquid  air  :  Lead  iodide,  phosphorus  penta- 
bromide,  phosphorus  heptabromide,  mercuric  bromide,  iodo- 
form, benzene,  dibromsulphonamide,  tribromphenol  bromide, 
and  mercuric  iodide.  In  each  case  the  color  of  the  compound 
became  markedly  lighter  on  cooling,  the  change  being,  in  some 
cases,  very  decided.  It  would  seem  to  be  generally  true  that  all 
colored  substances  become  lighter  on  cooling  to  low  tempera- 
tures, but  the  change  of  color  cannot  be  due  in  all  cases  to  the 
same  causes  which  produce  it  in  the  bromides  and  iodides.  By 
cooling  simultaneously  the  yellow  and  red  varieties  of  mercuric 
iodide,  it  was  found  that  the  yellow  mercuric  iodide  became 
white  or  very  pale  yellow,  and  that  the  red  changed  to  orange- 
yellow,  from  which  facts  the  author  concludes  that  the  low  tem- 
perature does  not  change  the  red  variety  to  the  yellow  variety 
stable  above  1280,  but  simply  changes  its  color  in  a  manner 
characteristic  of  other  colored  bromides  and  iodides. 

On  the  Supposed  Allotropism  of  Phosphorus  Pentabromide. 

By  J.  H.  Kastle  and  L.  O.  Beatty.  Am.  Chem.  J. ,  23,  505- 
509. — It  has  been  found  that  the  red  crystals  which  have  been 
supposed  to  be  an  isomeric  form  of  phosphorus  pentabromide  are 
in  reality  phosphorus  heptabromide.  The  two  substances  be- 
have differently  towards  water.  The  yellow  phosphorus  penta- 
bromide, when  brought  in  contact  with  water,  changes  to  the 
oxybromide  and  afterwards  dissolves.  The  red  heptabromide 
dissolves  apparently  without  the  production  of  the  oxybromide 
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and  gives  a  solution  which  has  the  color  of  bromine  water,  the 
color  of  which  can  be  removed  by  carbon  disulphide.  It  is 
further  shown  that  heat  is  evolved  when  bromine  is  added  to 
phosphorus  pentabromide,  and  that  by  adding  a  small  quantity 
of  phosphorus  tribromide  to  the  red  compound  it  is  changed  to 
the  yellow  compound  according  to  the  equation  PBr,  -4-  PBrs  = 
2PBr5.  Phosphorus  heptabromide  has  been  obtained  in  the 
form  of  bright  red,  transparent,  prismatic  crystals  which  may  be 
resublimed,  but  which  give  up  bromine  on  standing  in  contact 
with  bromine  absorbents. 

Notes  on  Gold-Sodium  Chloride.  By  Lyman  F.  Kebler.  /. 
Frankliyi  Inst.,  150,  235-237. — The  following  varying  percent- 
ages of  gold  have  been  found  in  five  samples  of  commercial  gold- 
sodium  chloride  :   21.29,  24.68,  26.13,  29.02,  32.91. 
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GENERAL  AND  PHYSICAL  CHEMISTRY. 

A.  A.  Noyes,  Reviewer. 

The  Precipitation  of  the  Sulphides  of  Nickel  and  Cobalt  in 
an  Alkaline  Tartrate  Solution,  together  with  an  Investigation 
into  the  Nature  of  Certain  Tartrates  of  these  Metals.     By  O. 

F.  Tower.  J.  Am.  Chem.  Soc,  22,  501-521. — The  investiga- 
tion is  mainly  a  physico-chemical  one.  Nickel  tartrate  of  the 
composition  NiC4H406,  a  solution  of  which  is  formed  by  digest- 
ing an  excess  of  nickel  hydroxide  with  cold  dilute  tartaric  acid, 
was  found,  (1)  by  the  freezing-point  method,  to  haveino.i  molar1 
solution  a  molecular  weight  nearly  a  third  greater  than  that 
corresponding  to  the  formula  ;  (2)  to  have  an  exceptionally 
small  electrical  conductivity  (at  0.01  molar  concentration  about 
one-third  that  of  magnesium  tartrate),  which  increases  very 
rapidly  with  the  dilution  ;  and  (3)  to  give  rise,  when  nickel 
electrodes  are  placed  in  a  0.02  molar  solution  of  it  and  a  o.  1 
molar  one  of  nickel  nitrate,  to  an  electromotive  force  (0.048 
volt),  which  corresponds  to  the  presence  of  about  8  per  cent,  of 
the  nickel  in  the  form  of  its  ions  in  the  former  solution.  Corre- 
sponding measurements  with  potassium  nickel  tartrate, 
(K3NiC8H8012),  made  by  digesting  nickel  tartrate  at  400  with 
potassium  hydrogen  tartrate  and  in  other  ways,  showed  an  ap- 
parent molecular  weight  about  one-third  of  that  corresponding 
to  the  formula  just  given,  a  conductivity  not  very  different  from 
that  of  a  sodium  tartrate  solution  containing  an  equivalent 
amount  of  the  alkali  metal,  and  an  electromotive  force  corre- 
sponding to  the  presence  of  only  0.2-0.3  Per  cent  of  nickel  ions. 
All  these  facts  are  explained  by  the  assumptions  that  the  former 
salt  exists  largely   as  double   molecules  which  are  dissociated 

1  This  word  will  be  used  in  this  Review,  in  accordance  with  the  suggestion  of  Ost- 
wald,  to  designate  a  concentration  of  one  niol  (one  molecular  weight  in  grams)  per  liter. 


156  Review  of  America?i  Chemical  Research. 

into  Ni"  and  O.CO.(CHOH)s.CO.O.Ni.O.CO.(CHOH)s.CO.O" 
ions  to  a  relatively  small  extent,  and  that  the  latter  salt  is  al- 
most completely  dissociated  into  two  K  ions  and  this  same  com- 
plex nickel  tartrate  ion,  this  last  ion  being  itself  only  very  slightly 
dissociated  at  moderate  dilutions,  but  appreciably  so  at  very 
great  dilutions.  The  author  has  also  investigated  the  effect  on 
the  freezing-point  of  a  neutral  nickel  tartrate  solution  of  adding 
successive  quantities  of  potassium  hydroxide,  but  the  results  are 
so  irregular,  owing,  perhaps,  to  the  formation  of  a  colloidal  sub- 
stance, which  even  separated  as  a  jelly  at  one  concentration, 
that  the  conclusions  drawn  from  them  in  regard  to  intermediate 
compounds  seem  to  the  reviewer  of  little  value.  It  may  be  men- 
tioned, however,  that  when  two  mols  of  potassium  hydroxide 
were  added  to  one  mol  of  NiC^H^Og,  the  apparent  molecular 
weight  was  found  to  be  185,  while  that  corresponding  to 
K,C4HaNi06  is  283,  thus  showing  that  the  double  molecules  in 
the  pure  nickel  tartrate  solution  are  finally  resolved  by  the  potas- 
sium hydroxide,  as  might  be  expected,  into  single  ones,  and  that 
these  are  considerably  dissociated.  Electromotive-force  meas- 
urements showed  that  nickel  ions  were  not  present  in  apprecia- 
ble quantities  in  this  solution. — Freezing-point  and  conductivity 
measurements  in  the  case  of  the  various  corresponding  cobalt 
compounds,  gave  analogous  results.  The  conductivity  of  neu- 
tral cobalt  tartrate  in  0.06-0.02  molar  solution  is,  however, 
nearly  one-half  greater  than  that  of  the  nickel  compound. 
Finally,  the  author  shows  that  in  the  solution  prepared  by  add- 
ing an  excess  of  sodium  hydroxide  to  nickel  tartrate  solution  and 
saturating  with  hydrogen  sulphide,  nickel  sulphide  is  probably 
present  in  the  colloidal  condition;  for  the  solution  polarizes  light, 
and  nickel  sulphide  is  precipitated  from  it  by  the  addition  of 
gum-arabic  and  alcohol.  The  different  behavior  of  cobalt,  which 
is  precipitated  by  the  hydrogen  sulphide,  therefore  arises  merely 
from  the  much  smaller  tendency  of  its  sulphide  to  remain  in  the 
colloidal  condition.  Villiers'  method  of  separation,  which  is 
based  on  this  difference  of  behavior,  is  regarded  by  the  author  to 
be  unsatisfactory  for  several  reasons. 

The  Relation  between  Structural  and  Magneto-optic  Rota- 
tion. By  A.  W.  Wright  and  D.  A.  Kreider.  Am.  J.  Sci.y 
156,  416-427.— Experiments  have  been  made  by  the  authors  to 
determine  whether  the  molecular  structure  or  aggregation  to 
which  optical  activity  is  due  is  influenced  by  causing  the  chem- 
ical substance  or  crystals  to  be  produced  in  a  magnetic  field, 
which  itself,  as  is  well  known,  imparts  temporary  activity  to 
all  substances.  The  results  obtained  were  negative  in  all 
cases,  it  being  found  that  ^/-tartaric  acid  was  converted  into  the 
active  forms  at  the  same  rate  whether  it  was  heated  with  water 
in  a  magnetic  or  in  a  neutral  field,  that  racemic  acid  does  not 
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become  active  when  heated  in  a  magnetic  field,  and  that  sodium 
chlorate  does  not  show  any  increased  tendency  to  crystallize  in 
either  the  dextro-  or  laevorotatory  form  in  a  magnetic  field.  It 
was,  however,  found  that  both  kinds  of  crystals  of  this  substance, 
and  that  also  crystals  of  ferrous  sulphate  have  a  marked  ten- 
dency to  form  more  abundantly  in  the  strongest  part  of  the  field. 
It  was  also  found,  contrary  to  the  previous  experiments  of  Pope 
and  Kipping  {Chem.  News,  75,  45),  that  the  presence  of  an  op- 
tically active  substance  (glucose)  in  the  solution  does  not  have 
any  effect  on  the  form  of  the  sodium  chlorate  crystals  produced. 

Toxic  Action  of  Acid  Sodium  Salts  on   Lupinus  Albus.     By 

Louis  Kahlenberg  and  Rollan  M.  Austin.  J.  Phys.  Chem., 
4,  553-569. — It  is  found  that  the  toxic  effect  of  the  acid  sodium 
salts  of  oxalic,  tartaric,  malic,  succinic,  and  citric  acids,  on  seed- 
lings of  Lupinus  Albus,  increases  with  the  extent  of  their  disso- 
ciation into  hydrogen  ions,  but  is  very  far  from  proportional  to 
the  concentration  of  these,  as  is  shown  especially  by  a  compari- 
son with  the  effect  of  hydrochloric  acid.  As  in  the  case  of  their 
sour  taste  {this  Rev.,  6,  73),  the  physiological  action  of  these 
salts  is  dependent,  not  only  on  the  concentration  of  the  hydrogen 
ions,  but  also  on  that  of  the  salt  as  a  whole. 

Relationships  between  Thermodynamic  Fundamental  Func- 
tions. By  J.  E.  Trevor.  /.  Phys.  Chem.,  4,  570-584. — The 
author  derives  a  large  number  of  equations  expressing  the  rela- 
tions between  the  four  fundamental  functions,  energy,  free 
energy,  the  heat  function,  and  the  thermodynamic  potential, 
both  for  the  case  of  a  system  of  definite  masses  and  for  the  indi- 
vidual phases. 

The  Boiling-points  of  Mixtures  of  Chloral  and  Water.     By 

Joseph  C.  Christensen.  /.  Phys.  Chem.,  4,  585-597. — It  is 
found  that  the  addition  of  5  per  cent,  of  water  to  pure  chloral 
causes  a  depression  of  its  boiling-point  by  about  20;  about  5  per 
cent,  more  water  then  raises  it  to  its  original  value ;  after  which 
further  additions  raise  the  boiling-point  very  gradually  to 
that  of  pure  water,  which  is  about  30  higher  than  that  of  pure 
chloral. 

On  the  Emission  and  Absorption  of  Water  Vapor  by  Col- 
loidal Hatter:  Correction.  By  P.  Duhem.  /.  Phys.  Chem.,  4, 
598. — Two  equations  in  the  previous  article  with  the  same  title 
{this  Rev.,  6,  74)  are  stated  to  be  incorrect. 

On  the  Position  of  Helium,  Argon,  and  Krypton  in  the 
Scheme  of  the  Elements.  By  William  Crookes.  Am.  /. 
Set.,    156,   189-192. — The  author  points  out  that  in  his  earlier 


158  Review  of  American  Chemical  Research. 

proposed  arrangement  of  the  elements  (J.  Chem.  Soc,  53,  502, 
1888)  at  equi-distant  intervals  on  an  ascending  curve  of  figure- 
eight  horizontal  projection,  vacant  spaces  exist  into  which  the 
new  elements,  helium,  neon,  argon,  metargon,  and  krypton,  are, 
in  consideration  of  their  properties,  appropriately  inserted. 

H.  M.  Goodwin,  Reviewer. 

The  Solution-tension  of  Zinc  in  Ethyl  Alcohol.  By  Harry 
C.  Jones  and  Arthur  W.  Smith.  Am.  Chem.  /.,  23,  397- 
403. — From  Kahlenberg's  valueof  the  electromotive  force  (0.195 
volt)  of  the  cell  :  Zn,  0.1  n  ZnCl2  alcoholic,  0.1  n  ZnCl  aqueous, 
Zn  (see  this  Rev.,  6,  11),  the  authors  calculate  the  value  of  the 
electrolytic  solution-pressure  of  zinc  in  alcohol  to  be  1.9  X  io10. 
From  the  same  investigator's  measurement  of  the  absolute  poten- 
tial difference  between  zinc  and  a  o.  1  normal  alcoholic  ZnCl3  solu- 
tion, 0.327  volt,  the  value  is  of  the  same  order  of  magnitude, 
namely,  2.7  X  io10.  These  calculations  are  based  on  a  deter- 
mination of  the  dissociation  of  ZnCl2  in  alcohol  by  the  boiling- 
point  method,  which  gave  6.5  per  cent,  for  a  0.1  normal 
solution.  The  electrolytic  solution-tension  of  zinc  in  water,  as 
computed  by  Ostwald,  is  io1*,  thus  about  10s  times  as  great  as 
the  value  in  alcohol. 

The  Conductivity  Temperature  Coefficient  of  some  Liquid 
Ammonia  Solutions.  By  Edward  C.  Franklin  and  Chas. 
A.  Kraus.  Am.  Chem.  J.,  24,  83-93. — Solutions  of  ammonium 
chloride,  bromide,  and  iodide,  of  potassium  iodide,  of  paranitro- 
phenol,  and  of  copper  nitrate  in  liquid  ammonia  were  sealed  in 
thick-walled  tubes  provided  with  small  platinum  electrodes,  and 
their  molecular  conductivity  determined,  over  wide  ranges  of 
temperature.  In  all  these  cases,  with  rising  temperature,  the 
conductivity  passed  through  a  maximum.  The  same  was  found 
to  be  true  for  a  solution  of  potassium  iodide  in  methylamine.  A 
solution  of  sulphur  in  ammonia  showed  a  distinct  conductivity 
at  139. 50,  which  is  6.50  above  the  critical  temperature  of  ammo- 
nia. Solutions  of  potassium,  sodium,  and  lithium  in  liquid  am- 
monia have  a  positive  temperature  coefficient. 

On  the  Electrolytic  Deposition  of  Metals  from  Non-aqueous 
Solutions.  By  Louis  Kahlenberg.  J.Phys.  Chem.,  4,  349-355. 
— Experiments  were  made  on  the  deposition  of  silver  from  solutions 
of  silver  nitrate  in  pyridine,  aniline,  benzonitrile,  quinoline,  and 
acetone,  and  also  on  that  of  lead  and  antimony  from  non-aque- 
ous solutions.  Comparing  the  amount  of  silver  deposited  with 
that  deposited  in  an  ordinary  silver  voltameter  connected  in  series 
with  the  electrolytic  cell,  it  was  found  that  the  latter  was  uniformly 
higher,  by  nearly  a  per  cent,  in  some  cases.     This  discrepancy  is 
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attributed  to  secondary  reactions,  as  the  silver-deposits  from  the 
non-aqueous  solutions  were  usually  discolored.  It  was  found  that 
silver  could  be  completely  separated  electrolytically  in  compact 
form,  from  pyridine  solutions,  both  pure  and  mixed  with  water. 
The  work  is  stated  to  be  only  preliminary  in  character. 

On  the  Weston  Cell.  By  H.  T.  Barnes.  J.  Phys.  Chem., 
4,  339-349. — The  author  has  investigated  a  number  of  Weston 
cadmium  cells  of  various  construction  with  reference  to  the 
change  in  their  temperature  coefficients,  which  the  experiments 
of  Kohnstamm  and  Cohen  on  the  inversion  point  of  cadmium 
sulphate  in  the  neighborhood  of  150  would  lead  one  to  anticipate. 
Their  experiments  all  show  the  temperature  coefficient  of  these 
cells  to  agree  remarkably  well  between  15°  and  400,  and  that 
they  are  expressed  well  by  the  formula  Et  =  Ei5 — 0.086  (t — 15°). 
Between  o°  and  150  different  cells  behave  quite  differently  how- 
ever, some  of  them  showing  an  abrupt  change  in  their  tempera- 
ture coefficient  at  about  2°,  others  between  8°  and  150,  while  still 
others  showed  no  sudden  change  at  all.  The  values  of  the  elec- 
tromotive force  for  different  cells  at  o°  varied  as  much  as  two 
millivolts.  The  mean  corrected  ratio  of  the  electromotive  force 
of  the  Clark  cells  at  150  to  that  of  the  cadmium  cells  at  200  was 
found  to  be  1.40658,  while  Kahle  gives  the  nearly  identical  value 
1.40663.  The  reviewer  would  mention  in  this  connection  that 
Jaeger  and  St.  Lindeck,  of  the  Reichsanstalt  (Ztschr.  phys.  Chem., 
35,  98),  have  found  cadmium  cells  containing  a  13  percent, 
amalgam  wholly  reliable  above  io°,  while  Cohen  {Ztschr.  phys. 
Chem.,  34,  621)  claims  they  are  unreliable  below  230.  The  con- 
centration of  the  amalgam  appears  to  have  a  decided  influence 
on  the  constancy  of  the  cells. 

Electrolysis  of  Sodium  Chloride.  By  C.  G.  L.  Wolf.  /. 
Phys.  Chem.,  4,  200-206. — The  article  describes  a  convenient 
apparatus  for  the  electrolysis  of  solutions  evolving  gases  at  the 
electrodes,  adapted  for  the  laboratory  and  lecture  room.  The 
gases  are  separately  collected,  the  apparatus  kept  at  a  uniform 
temperature  in  a  thermostat,  and  the  solution  stirred.  Its  use  is 
illustrated  by  an  experiment  on  the  electrolysis  of  sodium  chlo- 
ride. 

A  Chromium  Cell  for  the  Rectification  of  Alternating  Cur- 
rents. By  J.  Livingston  R.  Morgan  and  W.  A.  Duff.  /. 
Am.  Chem.  Soc,  22,  331-334. — An  electrolytic  cell  containing  a 
ten  per  cent,  sulphuric  acid  solution,  a  strip  of  platinum  foil 
as  cathode,  and  a  fragment  of  metallic  chromium  as  anode,  was 
found  to  prevent  the  passage  of  a  continuous  current,  if  the  exter- 
nal electromotive  force  was  gradually  increased,  until  the  latter 
reached  a  value  of  75  volts.     The  polarization  is  broken  down  at 
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this  voltage  and  a  current  passes  from  chromium  to  platinum  in 
the  cell.  The  chromium  electrode,  however,  then  acquires  the 
propert)-  of  polarizing  in  the  reverse  direction;  i.  <?.,  a  current  in 
the  reverse  direction  will  now  no  longer  traverse  the  cell  from 
platinum  to  chromium  until  a  certain  voltage  (which  appears 
variable)  is  reached,  when  the  cell  is  again  broken  down,  a 
reversal  takes  place,  and  the  chromium  again  becomes  capable 
of  opposing  75  volts  when  acting  as  anode.  This  remarkable 
behavior  the  authors  attribute  to  the  chromium  passing  from 
the  "active"  to  the  "  inactive"  state  (Hittorf).  The  experi- 
ment is  interesting  in  connection  with  the  recent  beautiful  inves- 
tigations of  Ostwald  on  the  periodic  phenomena  observed  on  dis- 
solving chromium. 

Quantitative    Lecture   Experiments    on    Electrochemistry. 

By  W.  Lash  Miller  and  Frank  B.  Kenrick.  /.  Phys. 
Ckem.,  4,  599-618. — The  authors  describe  in  detail  the  construc- 
tion of  a  lecture  room  galvanometer  of  the  d'Arsonval  type,  and 
accessories,  suitable  for  illustrating  quantitatively  numerous 
electrochemical  relationships.  The  index  of  the  galvanometer 
is  so  arranged  that  it  closes  a  circuit  through  a  relay,  if  deflected 
to  either  side  of  its  zero  position.  The  relay,  in  turn,  is  caused 
to  alter  a  variable  resistance  in  one  arm  of  the  Wheatstone  bridge 
arrangement,  until  the  adjustment  for  zero  deflection  is  pro- 
duced. The  resistance  thus  automatically  adjusted  is  recorded 
on  a  large  dial,  graduated  to  give  directly  in  ohms  the  resistance 
of  the  substance  measured.  Fifteen  quantitative  lecture  experi- 
ments are  described,  illustrating  Faraday's  Laws,  molecular 
conductivity,  Ostwald's  dilution  law,  isohydric  solutions,  elec- 
tromotive force,  and  polarization.  (Compare  also  Noyes  and 
Blanchard,y.  Am.  Chem  Soc,  22,  726.) 

A  New  Bridge  Arrangement  for  the  Determination  of   Elec- 
tromotive Force  by  Aid  of  the  Lippmann  Electrometer.     By  J. 

Livingston  R.  Morgan.  /.  Am.  Chem.  Soc,  12,  202-204. — 
The  arrangement  consists  in  connecting  a  constant  battery  in 
series  with  a  slide  wire  bridge  and  a  resistance  box  containing 
thirteen  coils  each  of  the  same  resistance  as  the  bridge  wire,  and 
balancing  the  unknown  electromotive  force  against  the  drop  in 
potential  through  a  portion  of  the  bridge  coils  and  fraction  (set- 
ting) of  the  bridge  wire.  This  arrangement  can  hardly  be  desig- 
nated as  new. 

A  New  Electrolytic  Cell  for  Rectifying  Alternating  Currents. 

By  W.  L.  Hildburgh.  /.  Am.  Chem.  Soc,  22,300-304. — This 
is  a  very  neat  device  by  which  one-half  the  wave  of  an  alterna- 
ting current  can  be  repressed  and  the  current  thus  rectified.  It 
consists  of  a  large  platinum  electrode  covered  with  platinum 
black,  partly  immersed  in  a  sulphuric  acid  solution,  and  partly 
exposed   to  an  atmosphere  of  hydrogen.     The  other  electrode 
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dipping  in  the  same  solution  is  a  small  platinum-wire  point 
sealed  into  a  glass  tube.  The  best  size  for  the  electrodes  varies 
with  the  current.  The  whole  cell  is  enclosed  in  an  atmosphere  of 
hydrogen.  When  a  current  passes  from  the  large  to  the  small 
electrode  through  the  liquid,  hydrogen  goes  into  solution  at  the 
large  cathode  and  an  equal  quantity  is  liberated  at  the  anode.  On 
reversing  the  current,  the  small  point-electrode  becomes  the 
anode  and  the  oxygen  polarization  prevents  the  passage  of  the 
current,  provided  the  impressed  electromotive  force  is  not  too 
great ;  in  the  latter  case  several  cells  are  connected  in  series. 

A  riethod  for  the  Determination  of  Electrical  Conductivity 
with  Direct  Current  Instruments.  By  J.  Livingston  R. 
Morgan  and  W.  L.  Hildburgh.  J.  Am.  Chem.  Soc,  22,  304- 
307. — An  alternating-current  generator  is  connected  in  series 
with  the  electrolytic  cell  and  a  non-inductive  resistance.  Around 
the  latter  is  shunted  a  galvanometer  and  a  hydrogen  cell  for 
rectifying  the  alternating  current  (see  preceding  review).  The 
deflection  of  the  galvanometer  is  noted,  and  then  a  non-inductive 
resistance  is  substituted  for  the  conductivity  cell,  and  adjusted 
until  the  same  deflection  as  before  is  indicated  by  the  galva- 
nometer. With  the  ordinary  Kohlrausch  electrolytic  cell  and  an 
alternating  voltage  of  two  volts  the  authors  state  that  the  results 
agree  satisfactorily  with  those  obtained  by  the  usual  Kohlrausch 
method. 
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A.  G.  Woodman,  Reviewer. 

The  Proteids  of  the  Egg  Yolk.  By  Thomas  B.  Osborne 
and  George  F.  Campbeel.  J.  Am.  Chem.  Soc,  22,  413-422. — 
Salt  solutions  dissolve  from  egg  yolk  a  mixture  of  protein  com- 
pounds with  lecithin,  containing  from  15  to  30  per  cent,  of  leci- 
thin. This  lecithin  is  not  removed  by  ether,  but  readily  by  alco- 
hol. The  resultant  lecithin-free  proteid  obtained  by  fractional 
precipitation  has  a  constant  composition.  The  conclusion  drawn 
is  that  the  protein  of  egg  yolk  is  principally  a  lecithin  compound, 
soluble  in  salt  solutions,  and  in  its  behavior  resembling  a  globu- 
lin. 

The  Protein  Constituents  of  Egg  White.  By  Thomas  B. 
Osborne  and  George  F.  Campbell.  J.  Am.  Chem.  Soc.,  22, 
422-450. — In  a  previous  paper  {this  Rev.,  5,  no)  Osborne  de- 
scribed preparations  of  crystallized  egg  albumin  which  indicated 
that  with  the  substance  ordinarily  known  as  ovalbumin  there  are 
associated  other  protein  bodies.  The  authors  have  since  re- 
peated the  work  on  a  larger  scale,  confirming  the  earlier  obser- 
vations, and  are  able  to  present  a  number  of  facts  concerning 
these  and  other  protein  substances. 
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The  Nucleic  Acid  of  the  Embryo  of  Wheat  and  Its  Protein 
Compounds.  By  Thomas  B.  Osborne  and  George  F.  Camp- 
bell. /.  Am.  Chem.  Soc,  22,  379-413. — The  authors  find  that 
gliadin  and  glutenin,  the  principal  proteid  constituents  of  the 
endosperm  of  wheat,  are  not  present  in  the  embryo.  The  em- 
bryo does  contain  a  nucleic  acid  different  from  any  form  as  yet 
described,  as  well  as  leucosin,  a  globulin,  and  proteose.  It  is 
probable  that  the  embryo  contains  a  number  of  compounds 
formed  by  varying  combinations  of  these  protein  substances  with 
the  nucleic  acid. 

On  the  Phosphorus  Content  of  the  Paranuclein  from  Casein. 

By  Holmes  C.  Jackson.  Am.  J.  Physiol.,  a,,  170-177. — The 
paranuclein  obtained  by  digestion  of  casein  with  pepsin-hvdro- 
chloric  acid  is  shown  to  contain  considerable  amounts  of  phos- 
phorus in  organic  combination.  The  results  of  previous  inves- 
tigators, who  found  that  the  phosphorus  recovered  in  the  ash  of 
their  preparations  was  equivalent  to  the  total  phosphorus  con- 
tent of  the  paranuclein,  are  attributed  to  the  high  ash  content  of 
their  products.  When  the  latter  is  avoided,  and  thus  the  forma- 
tion of  inorganic  phosphates  during  ignition  is  prevented,  para- 
nuclein yields  over  two  per  cent,  of  organic  phosphorus. 

On  Uric  Acid  Formation  after  Splenectomy.  By  Lafayette 
B.  Mendel  and  Holmes  B.  Jackson.  Am.  J.  Physiol.,  4, 
163-169. — The  experiments  of  the  authors  indicate  that  the 
spleen  is  not  the  chief  organ  involved  in  uric  acid  production  in 
the  living  body,  and  further,  that  it  is  doubtful  if  it  plays  any 
part  whatever  in  this  process.  No  diminution  in  uric  acid  pro- 
duction was  observed  in  any  case  after  splenectomy.  They  con- 
sider it  improbable  that  the  formation  of  uric  acid  in  the  mam- 
malia can  be  assigned  at  present  to  any  definite  organ,  or  groups 
of  organs. 

The  Occurrence  and  Origin  of  the  Xanthine  Bases  in  the 
Feces.  By  William  H.  Parker.  Am.  J.  Physiol.,  4,  83-89. 
From  experiments  on  a  healthy  man  of  average  body-weight  the 
general  conclusion  is  drawn  that  under  normal  conditions  on  a 
diet  containing  no  nucleins  there  is  always  a  constant  excretion 
of  combined  xanthine  bases  derived  from  the  cells  of  the  alimen- 
tary canal.  This  excretion  is  increased  to  nearly  double  the 
usual  amount  when  food  containing  nucleins  or  food  rich  in  al- 
loxuric  bodies,  as  meat  or  meat  extracts,  is  consumed.  This  in- 
crease is  not  necessarily  due  directly  to  the  ingested  food,  but 
maj'  arise  indirectly  from  an  influence  exerted  on  the  processes 
of  metabolism  and  secretion. 
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An  Experimental  Study  of  Oxaluria,  with  Special  Reference 
to  Its  Fermentative  Origin.  By  Helen  Baldwin.  /.  Expt. 
Medicine,  5,  27-46. — The  results  of  a  number  of  experiments  are 
given  to  show  that  in  health  no  oxalic  acid,  or  only  a  trace,  is 
formed  in  the  body,  that  present  in  the  urine  having  been  in- 
gested with  the  food.  In  certain  cases,  however,  in  which  free 
hydrochloric  acid  was  absent  from  the  gastric  juice,  it  is  consid- 
ered that  oxalic  acid  was  formed  in  the  organism  itself,  this 
formation  being  connected  with  fermentation  in  the  alimentary 
canal. 

On  the  Connective  Tissue  in  Muscle.  By  J.  H.  Goodman. 
Am.  J.  Physiol.,  4,  260-263. — In  a  recent  paper  describing  a  new 
method  for  the  determination  of  connective  tissue  in  muscle, 
Schepilewsky  (Archiv.  fur  Hygiene,  34,  348)  speaks  of  the  oc- 
currence of  mucin  in  muscle.  The  author  has  isolated  and  ex- 
amined this  so-called  mucin.  No  carbohydrate  could  be  ob- 
tained from  it,  and  it  was  found  to  contain  less  than  o.  01  percent, 
of  phosphorus  and  an  average  of  16. 11  per  cent,  of  nitrogen. 
These  results  indicate  that  the  material  is  neither  a  glycoproteid 
nor  a  nucleoproteid.  It  resembles  more  closely  the  "  stroma 
substance"  obtained  by  von  Holmgren  from  horse  and  rabbit 
muscle. 

On  the  Occurrence  of  Iodine  in  Corals.  By  Lafayette  B. 
Mendel.  Am.f.  Physiol.,  4,  243-246. — The  author  has  found 
considerable  quantities  of  iodine,  varying  from  0.28  to  1.70  per 
cent.,  in  three  specimens  of  West  Indian  corals,  and  submits  the 
results  as  additional  evidence  in  favor  of  Drechsel's  belief  that 
for  many  organisms  there  is  a  specific  iodine  metabolism  which 
is  essential  to  the  building  up  of  the  axial  skeleton. 

Glycogen  Formation  after  Inulin  Feeding.  By  R.  Naka- 
SEKO.  Am.  f.  Physiol.,  4,246-250. — The  well-known  experi- 
ments o(  Miura  (Ztschr.  fur  Biol.,  32,  255)  have  been  repeated, 
using  large  portions  of  inulin  and  allowing  the  absorption  to 
proceed  during  longer  intervals  than  before.  In  only  three 
cases  was  an  increase  of  glycogen  in  the  liver  above  the  starva- 
tion maximum  observed,  showing  that  the  glycogen-forming 
properties  of  inulin  must  still  be  regarded  as  uncertain  or  mini- 
mal. 

The  Influence  of  Acids  on   the   Amylolytic  Action  of  Saliva. 

By  G.  A.  Hanford.  Am.  f.  Physiol.,  4,  250-260. — The  author 
endeavors  to  show  that  contrary  to  the  conclusions  of  Kubel 
(Archiv.  fur  ges.  Physiol.,  66,  276),  it  is  impossible  to  point  out 
any  percentage  of  acid  or  alkali  which  inhibits  salivary  diges- 
tion in  a  definite  degree.     The  character  of  the  action  is  depend- 
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ent  also  upon  the  absolute  amount  of  saliva  and  the  variation  in 
the  quantity  of  proteid  matter  present.  Whenever  free  hydro- 
chloric acid  is  present  a  certain  degree  of  inhibition  is  always 
the  result. 

Investigations  on  the  Determination  and  Composition  of 
Humus  and  Its  Nitrification.  By  Charles  Rimbach.  J.Am. 
Chem.  Soc,  22,  695-703. — The  author's  experiments  are  a  direct 
verification  of  the  assumption  previously  made,  that  the  matiere 
noire  of  Grandeau  is  a  definite  source  of  nitrates  through  nitrifi- 
cation. In  studying  the  Gi  andeau  method  for  the  determination 
of  humus,  it  was  found  that  soda  solution  extracts  more  nitrogen 
than  does  ammonia,  but  the  question  still  remains,  which  of  the 
two  is  the  best  solvent  for  humus  substance,  by  which  is  under- 
stood the  sum  of  all  organic  substances,  decomposed  or  not, 
which  are  immediately  available  as  plant  food. 

An  Experimental  Study  of  the  Gas=producing  Power  of 
Bacillus  Coli  Communis  under  Different  Conditions  of  En- 
vironment. By  Mary  Engle  Pennington  and  George  C. 
KtJSEL.  /.  Am.  Chem.  Soc,  22,  556-567. — Bacillus  coli  com- 
munis  has  been  cultivated  under  the  most  nearly  concordant  con- 
ditions possible,  and  the  gas  produced  has  been  examined 
chemically.  The  results  obtained  show  great  irregularity,  but  in 
general  there  seems  to  be  an  intimate  relation  between  the  pro- 
duction of  hydrogen  and  nitrogen.  The  carbon  dioxide  is  lib- 
erated in  greatest  quantity  at  the  beginning  of  the  fermentation. 

On  Certain  Peculiarities  in  the  Urine  of  Vegetarians.     By  J. 

H.  Long.  /.  Am.  Chem.  Soc,  22,  592-595. — The  relation  of 
uric  acid  to  creatinin  in  normal  urine  is  about  1  :  2;  in  the  urines 
examined  it  was  about  1  :  1.2.  This  is  attributed  to  low  food 
consumption  and  consequent  low  proteid  metabolism.  The  ob- 
served distribution  of  reducing  power  shows  that  a  vegetable 
diet,  consisting  largely  of  carbohydrates  and  fats,  tends  to  in- 
crease the  non-nitrogenous  factors  in  the  urine. 

The  Fractional  Precipitation  of  the  Globulin  and  Albumin  of 
Normal  Horse's  Serum  and  Diphtheria  Antitoxic  Serum,  and 
the  Antitoxic  Strength  of  the  Precipitates.  By  James  P.  At- 
kinson. /.  Expt.  Medicine,  5,  67-75. — The  globulins  of  both 
normal  and  diphtheria  antitoxic  serum  behave  similarly  toward 
chemical  reagents.  All  of  the  diphtheric  antitoxic  power  of  both 
normal  and  immunized  serum  is  always  carried  by  the  globulin 
and  its  fractional  precipitates.  During  the  fractional  precipita- 
tion of  the  globulin  some  of  it  is  lost  and  at  the  same  time  some 
of  the  antitoxic  power  of  the  globulin  of  the  immunized  serum  is 
lost.     These  observations,  together  with  the  observed  fact  that 
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normal  horse's  serum  contains  an  antitoxin  which  separates  with 
the  globulin,  lead  to  the  conclusion  that  "  diphtheria  antitoxin" 
is  a  form  of  globulin. 

Adlumia  Cirrhosa — A  New  Protopine-bearing  Plant.     By  J. 

O.  Schlotterbeck.  Am.  Chem.J.,  24,  249-253. — The  roots 
of  this  plant  have  been  found  to  contain  about  one  per  cent,  of 
an  alkaloid  melting  at  2070  (corr.).  Not  enough  of  the  alkaloid 
was  obtained  to  make  a  combustion  of  it,  but  in  its  crystalline 
forrrf,  solubility,  melting-point,  and  principal  chemical  reactions 
it  agrees  exactly  with  the  proiopine  from  Bocconia  cordata  and 
from  opium.  The  author  further  considers  it  probable  that  pro- 
topine  is  identical  with  fumarine,  the  alkaloid  of  most  frequent 
occurrence  in  the  Fumariaceae . 

Assay  of  Drugs  by  the  Use  of  Living  Plants.  By  Henry 
Kraemer.  Am.  J.  Pharm.,  72,472-485. — From  the  results  ob- 
tained it  may  be  said  generally  that  the  rate  of  growth  of  certain 
plants  in  solutious  containing  toxic  principles  is  inversely  pro- 
portional to  the  toxicity  of  the  solution.  There  seems  to  be  a 
definite  solution  of  alcohol  or  nux  vomica  alkaloids  that  is  toxic, 
and  with  solutions  containing  different  amounts  of  alcohol  or 
nux  vomica  alkaloids  there  is  a  definite  measure  of  growth  de- 
pending upon  the  quantity  present. 

The  Digestibility  of  Some  Non-nitrogenous  Constituents  of 
Certain  Feeding=stuffs.  By  G.  S.  Fraps.  /.  Am.  Chem.  Soc, 
22,  543-552. — The  author  has  determined  the  digestibility  of 
certain  groups  of  the  proximate  constituents  of  various  feeding- 
stuffs,  and  finds  that  the  probable  order  of  digestibility  is  : 
sugars,  starches,  pentosans,  crude  fiber,  residual  nitrogen-free 
extract,  and  pentosans  in  the  crude  fiber.  The  constituents  of 
the  nitrogen-free  extract,  in  the  order  of  digestibility,  are  : 
sugars,  starches,  pentosans,  and  residue. 

The  Digestibility  and  Nutritive  Value  of  Bread.  By  Chas. 
D.  Woods  and  L,.  H.  Merrill.  c7.  .S".  Dept.  Agr.,  Expt.  Sta. 
Bull.  85,  1-5 1. — This  bulletin  is  a  report  of  progress  in  the  ex- 
tensive investigation  undertaken  to  determine  the  effects  of  mill- 
ing upon  the  resulting  flours.  The  full  discussion  is  reserved 
until  further  results  are  available.  The  work  reported  includes  : 
digestion  experiments  with  men  in  which  bread  formed  the  main 
diet  ;  experiments  upon  the  artificial  digestion  of  bread  with 
pepsin  ;  a  study  of  the  income  and  outgo  of  nitrogen  ;  a  study  of 
metabolic  nitrogen  in  feces  in  a  period  with  a  diet  of  carbohy- 
drates alone,  and  in  a  period  of  complete  and  in  one  of  partial 
fasting  ;  an  investigation  of  the  nutritive  value  of  bread  made 
with  skim-milk  as  compared  with  that  made  from  water  ;  and 
experiments  on  the  losses  of  material  in  baking  bread. 


1 66  Review  of  American   Chemical  Research, 

Nutrition  Investigations  at  the  Cal.  Agr.  Expt.  Station.    By 

M.  E.  Jaffa.  U.  S.  Dept.  Agr.,  Expt.  Sta.  Bull.  84,  1-39.— 
Dietary  studies  have  been  made  on  a  football  team  and  on  a 
chemist's  family,  and  a  number  of  dietary  studies  and  digestion 
experiments  have  been  made  on  infants.  In  one  instance  the 
metabolism  of  nitrogen  by  an  infant  has  been  studied.  The 
studies  of  infants  are  especially  interesting  because  of  the  mea- 
gerness  of  statistics  in  this  line.  The  facts  brought  out  show 
clearly  the  need  for  more  study  in  this  direction  before  definite 
conclusions  can  be  drawn,  especially  with  infants  under  one  year 
old.  The  variations  in  the  amount  of  protein  show  that  there 
can  be  little  comparison  of  the  dietaries  of  infants  under  seven 
months  old.  From  the  seventh  to  the  twelfth  month  there  is 
more  regularity,  and  after  the  first  year  the  consumption  is  quite 
uniform. 

The  Wide  Occurrence  of  Indicators  in  Nature.     By  G.  S. 

Fraps.  A?n.  Chem.J.  ,24,  271-276. — The  results  of  the  author's 
work  show  the  very  common  occurrence  of  indicators  in  nature. 
Some  seventy-four  kinds  of  colored  flowers  and  leaves  were  ex- 
amined after  extraction  with  water  or  dilute  alcohol.  In  nearly 
every  case  the  extract  became  one  color  when  acid  and  another 
when  alkaline.  Some  of  the  changes  were  very  sharp,  and,  as  a 
rule,  the  coloring-matter  was  fairly  sensitive  as  an  indicator,  be- 
ing changed  by  from  less  than  1  to  2  drops  of  tenth-normal  am- 
monia. 

The  Nature  of  Commercial  Sanguinarine  Nitrate.  By  J.  O. 
Scheotterbeck.  Pharm .  Rev.,  18,  358-362. — Examination  of 
several  samples  of  commercial  sanguinarine  nitrate  showed  them 
to  consist  either  of  nearly  pure  chelerythrine,  the  methyl  deriva- 
tive of  sanguinarine,  or  of  a  mixture  of  all  the  alkaloids  of  san- 
guinaria  with  more  or  less  of  its  decomposition-products. 

E.  H.  Richards,  Reviewer. 

Principles  of  Water    Analysis  as  Applied   to   New  Mexico 

Waters.  By  Arthur  Goss.  N.  M.  Agr.  Expt.  Sta.,  Bull. 
34,  55-106. — This  bulletin  gives  tables  of  mineral  contents  of 
some  200  waters  from  different  parts  of  the  state,  thus  furuish- 
ing  valuable  data  for  future  work.  A  case  is  given  of  the  use  of 
a  water  containing  440  parts  of  total  solids  per  100,000  without 
any  inconvenience  by  those  accustomed  to  it,  though  it  was  lia- 
ble to  cause  severe  illness  in  strangers.  The  usual  limit  of  57 
parts  for  either  potable  or  irrigation  water  cannot  be  adhered  to 
in  New  Mexico. 

G.  W.  Roi.fe,  Reviewer. 

On  the  Digestion  and  Assimilation  of  Pentosans  and  Fur- 
furoids.     By  C.  F.  Cross,  E.  J.  Bevan,  and  J.  S.  Remington. 
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J.  Am.  Chem.  Soc,  22,  630-634. — Attention  is  drawn  to  the  fact 
that  no  pentosan  is  really  known  to  exist,  and  that  there  is  no 
proof  that  the  pentoses  as  such  are  actually  in  the  plant,  the  bal- 
ance of  evidence  pointing  to  their  formation  by  oxidation  of 
hexose  compounds.  In  fact,  the  authors  lead  us  to  infer  that 
the  processes  employed  in  the  separation  and  identification  of 
the  pentoses  may  possibly  be  the  cause  of  their  formation,  a 
point  already  made  by  others.  On  this  account  the  authors  pro- 
pose to  define  these  reputed  compounds  identified  by  the  furfural 
reaction,  as  furfuroids  ( furfural- gebende  substances)  confining 
the  name  pentosan  to  the  theoretical  "  pentose-anhydride"  or 
the  pentose  analogue  of  starch.  The  results  of  experiments  with 
cellulose  hydrolysis  products  fed  to  rabbits  show  that  almost 
the  whole  of  these  "  furfuroids"  were  digested.  This  is  which 
quite  contrary  to  the  result  obtained  in  feeding  pentose  sugars, 
are  known  to  be  practically  indigestible. 

Sugar  Beets,  1899.  By  J.  T.  Willard  and  R.  W.  Cloth- 
ier. Bull.  Ka?i.  Sta.  Agr.  Col.,  94,  49-55.  Experiments  in 
the  Cultivation  of  the  Sugar  Beet  in   Nebraska.     By  H.  H. 

Nicholson  and  T.  L.  Lyon.  Bull.  Neb.  Agr.  Expt.  Sta.,  60, 
3-34.  Sugar  Beet  Investigations  in  1899.  By  J.  L.  Stone 
and  L  H.  Clinton.  Bttll.  Cornell  Univ.  Agr.  Expt.  Sta.,  182, 
368-385.  Sugar  Beets  in  Sanpete  and  Sevier  Counties.  By 
Luther  Foster.  Bttll.  Utah  Agr.  Col.  Expt.  Sta.,  63,  3-22. 
Sugar  Beets  and  Sorghum  Investigations  in  1899.  By  A.  D. 
Selby.  Bull.  Ohio.  Agr.  Expt.  Sta.,  115,  175-192.— The  titles 
sufficiently  indicate  the  scope  of  these  bulletins. 

The  Inversion  of  Cane  Sugar  in  Various  Pharmaceutical 
Preparations.  By  A.  H.  Waltersdorf  and  W.  O.  Richt- 
mann.  Pharm.  Arch.,  3,  81-94;  102-109. — The  article  describes 
an  extensive  investigation  into  the  inverting  effect  of  the  ingre- 
dients of  the  more  common  syrups  and  elixirs  on  the  sugar  pres- 
ent in  these  preparations.  The  work  was  carried  out  under 
three  temperature  conditions  representing  the  greatest,  least, 
and  average  room  temperatures. 
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A.  G.  Woodman,  Reviewer. 

Estimation  of  Fat  in  Condensed  Milk.  By  Albert  E. 
Leach.  J.  Am.  Chem.  Soc,  22,  589-591. — Twenty-five  cc.  of 
the  diluted  milk,  corresponding  to  10  grams  of  the  original  sam- 
ple, are  measured  into   a  Babcock  whirling-bottle.     Water  and 
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4  cc.  of  copper  sulphate  are  added,  and  the  precipitated  proteids 
separated  by  the  centrifuge.  The  supernatant  solution  of  the 
sugar  is  withdrawn  by  a  pipette,  using  a  wisp  of  cotton  over  the 
tip  as  a  filter,  and  the  residue  is  washed  twice  with  water,  with- 
drawing it  in  each  case  with  the  pipette.  Finally,  enough  water 
is  added  to  make  the  volume  approximately  17.6  cc,  17.5  cc.  of 
sulphuric  acid  are  added,  and  the  process  continued  as  in  the 
ordinary  Babcock  method. 

The  Estimation  of  Fat  in  Sweetened  Condensed   riilk.     By 

Joseph  F.  Geisler.  J.  Am.  Chem.  Soc,  22,  637-645. — The 
author  discusses  critically  several  methods  which  have  been  pro- 
posed for  the  estimation  of  fat  in  condensed  milk  and  gives  re- 
sults to  show  the  considerable  time  that  is  necessary  to  secure 
complete  extraction  in  the  Adams'  coil  method.  Where  only 
one  gram  of  milk  is  used  and  the  extraction  is  continued  for  four 
or  five  hours,  fairly  satisfactory  results  are  obtained. 

The  Estimation  of  Fat  in  Sweetened  Condensed  Milk  by  the 
Babcock  Test.  By  E.  H.  Farrington.  Am.  Chem.  J.,  24, 
267-270.  — 17.6  cc.  of  the  diluted  milk  is  measured  into  a  Bab- 
cock test-bottle,  about  3  cc.  of  the  usual  sulphuric  acid  is  added, 
and  the  bottle  shaken  vigorously.  In  order  to  compact  the  curd 
into  a  firm  lump  the  bottle  is  whirled  for  about  six  minutes  in  a 
steam-heated  turbine  centrifuge,  the  temperature  being  kept  at 
about  2000  F.  The  sugar  solution  is  poured  off,  the  curd  is 
shaken  up  with  10  cc.  of  water,  3  cc.  of  acid  are  added,  and 
the  bottles  whirled  as  before.  The  sugar  solution  is  agaiu  de- 
canted, enough  of  the  sugar  being  thus  removed  to  prevent  its 
interference  with  the  regular  test.  The  results  are  considered 
satisfactory,  although  the  reviewer  would  point  out  that  the 
error  of  multiplication,  consequent  upon  dilution,  seems  greater 
than  in  some  other  methods  proposed  for  the  same  determination. 

The  Detection  of  Coal-tar  Dyes  in  Fruit  Products.     By  A.  L. 

Winton.  J.  Am.  Chem.  Soc,  22,  582-S88. — The  author  has 
found  Arata's  wool  test  (Ztschr.  anal.  Chem.,  28,  639),  most  sat- 
isfactory for  jellies,  fruit  juices,  and  sirups.  In  applying  this 
test,  100  cc.  of  the  liquid,  prepared  if  necessary  by  boiling  the 
substance  with  water,  are  boiled  for  ten  minutes  with  10  cc.  of 
10  per  cent,  solution  of  potassium  bisulphate  and  a  piece  of 
wool,  previously  boiled  out  with  dilute  alkali,  and  washed.  The 
wool  is  finally  washed  with  boiling  water  and  dried.  The  pres- 
ence of  certain  coal-tar  colors,  chiefly  of  the  azo  group,  may  be 
ascertained  by  the  d}'eing  of  the  wool. 

The  Adulteration  and  Analysis  of  the  Arsenical  Insecticides. 

By  J.    K.   Haywood.     /.  Am.    Chem.  Soc,  22,  568-582. — The 
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arsenical  insecticides  most  generally  used  are  Paris  green, 
Scheele  green,  London  purple,  arsenious  oxide,  lead  arsenate, 
white  arsenoid,  pink  arsenoid,  green  arsenoid,  and  paragrene. 
These  are  adulterated  in  three  ways  :  (1)  By  addition  of  some 
colored  substance  free  from  arsenic;  (2)  by  addition  of  some 
inert  material  to  increase  weight  ;  (3)  by  a  decrease  in  the 
amount  of  combined  arsenious  oxide  in  the  preparation.  The 
methods  for  the  determination  of  arsenious  oxide  in  Paris  and 
Scheele  greens  are  compared  and  critically  discussed. 
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A  New  rieteorite  from  Oakley,  Logan  County,  Kansas.     By 

H.  L.  Preston.  Am.  J.  Sci.,  160,  410-412. — The  meteorite, 
which  is  the  eleventh  one  reported  from  Kansas,  weighed  61  lbs., 
10  oz.,  and  was  *]\  X  10  X  12  in.  in  its  greatest  diameter. 
It  consists  of  "  olivine  and  enstatite  chondrules  imbedded  in  a 
very  irregular  ground  mass  of  the  same  material,  with  numerous 
particles  of  iron  and  iron  sulphides."  An  analysis  gives  its 
composition  as  follows  :  Metallic  part,  Fe,  12.76  per  cent.  ; 
Ni-|-Co,  1.68  per  cent.  ;  silicates,  85.56  per  cent.  ;  total,  100  per 
cent. 

Silicious  Calcites  from  the  Bad  Lands  of  South  Dakota.     By 

.S.  L.  Penfield  and  W.  E.  Fokd.  Am.  J.  Sci.,  160,  352-354. 
— The  crystals  are  rough  in  appearance  but  show  with  some  dis- 
tinctness characteristic  calcite  forms.  In  chemical  composition 
the  crystals  resemble  the  silicious  calcites  from  Fontainebleau, 
containing  about  40  percent,  of  calcite  and  60  per  cent,  of  sand. 
The  sand  grains  at  times  attain  the  size  of  small  pebbles.  It 
appears  that  these  crystals  represent  a  phase  of  sand  stone  forma- 
tion where  the  calcareous  cement  was  able  to  crystallize  and  pre- 
serve its  external  crystalline  form. 

Cambrian    Silurian    Limonited  Ores  of  Pennsylvania.     By 

T.  C.  Hopkins.  Bull.  Geol.  Soc.  Am.,  2,  475-502. — Extensive 
deposits  of  iron  ores  occur  as  irregular  pocket-like  deposits 
in  the  residual  clays  of  the  Cambro-Ordovician  limestones  and 
slates  of  Eastern  and  Central  Pennsylvania.  The  ores  consist 
of  the  hydrous  oxides  of  iron,  chiefly  limonite,  associated 
with  manganese  ores,  wavellite,  quartz,  chert,  and  fluorite.  The 
ores  appear  to  have  been  derived  from  the  original  iron  content 
of  the  limestones  and  slates,  by  a  leaching  and  concentrating 
process  in  which  carbonic  and  organic  acids,  together  with  oxy- 
gen took  part.  In  position  the  ores  favor  the  contact  of  the 
limestone  and  the  underlying  slate. 
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Two  New  Occurrences  of  Corundum  in  North  Carolina.     By 

J.  H.  Pratt.  Am.  J.  Sci.,  160,  295-298. — The  first  occurrence 
is  in  an  amphibole  schist,  apparently  a  metamorphosed  igneous 
rock  of  the  gabbro  type.  The  corundum  is  found  in  seams  a 
few  feet  in  width,  and  forms  about  10  percent,  of  the  vein.  The 
second  is  in  a  quartz  schist,  composed  of  biotite  mica  and  quartz, 
in  which  the  corundum  is  found  along  streaks  or  bands.  It  is 
thought  that  the  excess  of  alumina  contained  in  the  original 
shales,  which  were  afterwards  metamorphosed  into  quartz  schist, 
crvstallized  out  along  the  planes  of  lamination. 

Chemical  Composition  of  Sulphohalite.  By  S.  L,.  Penfield. 
Am.  /.  Sci.,  160,  425-428. — Considerable  doubt  as  to  the  exist- 
ence of  the  mineral  sulphohalite,  recently  described  and  assigned 
the  formula  3Na2S04.2NaCl,  having  arisen  by  reason  of  the  fail- 
ure of  several  investigators  to  make  an  artificial  salt  of  like  com- 
position, the  reinvestigation  of  the  species  described  in  this  arti- 
cle was  undertaken  with  the  result  that  another  constituent, 
fluorine,  was  discovered  and  the  composition  represented  by  the 
formula  2Na2S04.NaCl.NaF  assigned  to  the  mineral.  It  is  in- 
teresting to  note  that  the  sulphohalite  is  associated  with  another 
triple  salt,  the  mineral  hanksite,  9Na2S04.2Na2C03.KCl. 

Chemical  Composition  of  Turquois.  S.  L.  Penfield.  Am. 
J.  Sci.,  160,  346-350. — The  article  records  a  reinvestigation  re- 
garding the  chemical  composition  of  turquois.  A  new  analysis 
was  made  on  material  exceptionally  suitable  for  that  purpose. 
From  the  results  thus  obtained  the  author  shows  conclusively 
that  the  mineral  is  to  be  regarded  as  a  derivative  of  ortho-phos- 
phoric acid  in  which  the  hydrogen  atoms  are  largely  replaced  by 
the  univalent,  isomorphous  radicals  Al(OH)x2,  FeCOH)1,,  and 
Cu(OH)1.  The  formula  may  be  written  [Al(OH)2,Fe(OH)2, 
Cu(OH),H]3P04.  The  radical  Al(OH)\  always  predominates. 
A  careful  consideration  of  former  analyses  shows  them  to  be  in 
close  agreement  with  the  results  just  mentioned  and  wholly  dis- 
proved Clark's  interpretation  that  turquois  is  a  mixture  of  the 
molecule  Al2HP04(OH)4  with  finely  divided  iron  and  copper 
phosphates  as  impurities. 

Scapolite  Rocks  from  Alaska.  By  J.  E.  Spurr.  Am.  J. 
Sci.,  160,  310-315. — The  first  rock  described  is  an  andesine- 
oligoclase-scapolite-biotite  rock  of  granitoid  texture,  occurring 
in  the  form  of  great  dikes  cutting  through  an  older  igneous  rock 
of  granite  and  diorite.  The  scapolite  is  considered  the  equivalent 
of  a  feldspar  in  the  rock  and  the  latter  is  placed  parallel  to  the 
belugite  group  of  feldspar  rocks  as  a  scapolite  belugite.  The 
name  yentnite  is  suggested,  and  the  type  becomes  a  biotite  yent- 
nite.     A  local  variation  of  this  rock   is  described  as  microcline 
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scapolitic.  The  second  rock,  a  light-colored  dike  rock  cutting 
cretaceous  shales  and  limestones,  is  described  as  a  quartz-scapo- 
lite  porphory,  and  is  placed  parallel  to  the  quartz  monzonite 
group  of  feldspar  rocks.  It  is  given  the  name  of  Kuskite.  The 
author  is  of  the  opinion  that  gases — chlorine,  etc. — played  an 
important  part  in  the  formation  of  the  scapolite  ;  but  he  consid- 
ers the  latter  to  be  undoubtedly  an  original  constituent  and  not 
of  secondary  origin,  as  is  probably  the  case  with  the  Norwegian 
scapolite  rocks. 

Graftonite,  a  New  Mineral  from  Grafton,  N.  H.,  and  Its  In- 
tergrowth  with  Triphylite.  By  S.  h.  Penfield.  Am.  /.  Sci., 
160,  20-32. — The  new  mineral  occurs  in  a  coarsely  crystalline 
pegmatitic  vein  of  quartz  and  feldspar.  Its  composition  as  shown 
by  chemical  analysis  is  represented  by  the  formula  R"3P208, 
where  R"  represents  the  isomorphous elements — iron,  manganese,, 
and  calcium — in  varying  proportions.  This  places  it  in  the 
rare  group  of  anhydrous,  normal  phosphates  of  which  triphylite 
is  also  a  member.  The  latter  occurs  in  thin,  dark  layers,  dis- 
tinctly interlaminated  with  the  light-colored  graftonite.  Micro- 
scopical examination  brings  out  the  interesting  fact  that  the  two 
minerals  have  a  definite  crystallographic  orientation  with  respect 
to  each  other.  Apparently,  graftonite,  which  constitutes  some- 
thing over  two-thirds  of  the  whole  mass,  was  in  sufficient  quan- 
tity to  give  its  own  monoclinic  symmetry  to  the  crystals  and  at 
the  same  time  by  reason  of  some  similarity  of  molecular  struc- 
ture, has  caused  the  laminae  of  the  orthorhombic  triphylite  to 
take  a  definite  crystallographic  orientation.  These  relations  and 
the  crystal  habit  are  shown  by  appropriate  drawings. 

The  Action  of  Ammonium  Chloride  upon  Natrolite,  Scole- 
cite,  Prehnite,  and  Pectolite.  By  F.  W.  Clarke  and  George 
Steiger.  Am.  J.  Sci.,  160,  345-351. — The  present  paper  is  one 
of  a  series  having  for  an  object  the  study  of  the  chemical  consti- 
tution of  certain  silicates.  The  minerals  were  subjected  to  the 
action  of  ammonium  chloride  in  sealed  tubes  at  a  temperature  of 
3500,  and  the  resulting  products  analyzed.  The  action  of  a  boil- 
ing 25  per  cent,  solution  of  sodium  carbonate  was  also  tried  on 
them.  Both  natrolite  and  scolecite  are  unattached  by  the  sodium 
carbonate  solution  and  yield  with  the  ammonium  chloride  the 
same  compound,  (NH4)2Al2Si3O10,  which  is  a  simple  replacement 
of  the  bases  and  acid  hydrogen  of  the  minerals  by  the  (NH4) 
radical.  From  these  facts  and  an  entirely  new  and  complete 
analysis  it  is  concluded  that  the  two  minerals  are  salts  of  the 
same  silicic  acid,  HgSi3O10,  and  that  their  formulae  should  be 
written  Na2Al2Si8O10.2H2O  for  natrolite,  and  CaAl2Si3O10.3H2O  for 
scolecite,  instead  of  the  previously  accepted  orthosilicate  formulas 
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Al,(Ci04),Na1H4  and  Al2(Si04)CaH,HX>,  respectively.  Preh- 
nite  surfers  no  change  when  treated  as  above  and  u  therefore  of 
different  structure.  Pectolite,  a  metasihcate,  NaHLa2bi3U9,  al- 
though attacked  strongly  by  the  chloride,  did  not  yield  results 
leading  to  any  new  or  more  definite  conclusions  as  regards  its 
structure. 
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nation, 150;  electrolytic  separation,  13;  occlusion  of  hydrogen  by,  12;  pre- 
cipitation by  zinc,  16;  specific  heat,  9;  cobalticyanide,  65  :  double  chloride, 
and  potassium,  repeated  use,  122  ;  matte,  purification,  47  ;  nitrate  conduc- 
tivity of  liquid  ammonia  solutions,  158  :  ores,  roasting,  45  ;  silicide  use  in 
castings,  44  ;  voltameter,  polarization,  7S ;  See  also  Cuprous. 

Coral,  occurrence  of  iodine  in 163 

Corundum,  new  occurrence 170 

Creatinin,  reducing  power 129 

Crystallization,  influence  of  magnetic  field  on 157 

Cupel  machine 59 

Cupellation  without  muffle 59 

Cupola  practice 55,  56 

Cuprous  chloride,  compound,  wtth  carbon  monoxide 12 

Curves,  boiling-point 7 

Cyanamides,  constitution 136 

Cyanide  process  :  oxygen  in.  119  ;  for  gold  ores 52,  53 

DEGRAS 127 

Delequescence  of  nitrates 7 

Dextrose,  effect  on  the  production  of  toxin 27 

Diabase,  weathering 87 

Diagram,  triaxial,  for  representing  properties  of  slags 53 

Diagrams,  pressure-temperature 5 

Diazocaffeine 37 

Di-/>-brombenzylcyauamide,  structure 136 

o-Dibromdinitrobeuzene,  structure 36 
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^-Dibrom-o-dinitrobenzene 36 

Dibromdiphenylchinoxaline 37 

Dibromphenanthrophenazine 37 

Dibroraphenylenediamiue 37 

2,  6-Dicarboxy-4-nitro  phenol 137 

Dietary  studies  .    .    .  ' 99.  166 

Diethoxysuccinic  ester 38 

Dikes,  formation 85 

a-ju-Diketotetrahydrothiazole  derivatives 139 

Dimethylamine,  double  halides  with  tellurium 152 

Dimethyldipbenyltetrazone 35 

Dinitrophenoxozone 39 

2-6-Diphenyl-4-nitrophehol 137 

Dissociation  :  experiments  to  illustrate,  141 ;  electrolytic  and  toxic  effect,  6  ;  of 
acids  and  their  tests,  121  :  of  acid  salts  and  their  taste,  73,  147;  of  double 
salts,  2:  certain  salts,  76;  pressure,  history,  8  ;  studies,  5  ;  theory,  applica- 
tion to  solutions  of  two  electrolytes  with  a  common  ion 76 

Distillation,  fractional,  tower  for 108 

Drift,  chemical  weathering 86 

Drugs:  adulteration,  99  ;  assay 165 

Dyes,  coal  tar,  detection  in  fruit  products 168 

Dynamite,  analysis 20 

EGG-WHITE,  proteids 161 

Egg-yolk,  proteids 161 

Electrochemistry,  lecture  experiments  on 160 

Electromotive  force,  determination 160 

Energy  :  theory,  8  ;  free,  general  equation  for,  1  ;  metabolism  in  human  body,  28  ; 

conservation,  in  human  body 28 

Entropy:  and  heat  capacity,  147  ;  theory 147 

Equilibrium  :  experiments  to  illustrate,  141 ;  physico-chemical,  general   equation 

for,  1  ;  of  a  one-component  system 8 

Ether,  freezing-point  of  aqueous  solutions 142 

Ethyl  :  alcohol,  compound  with  phenyl  mustard  oil,  37;  anilinomalonate,  action  of 

nitrous  acid  on 137 

Ethylamine,  double  halides  with  tellurium 115 

Evaporation,  relation  between,  and  pressure 9 

Experiments  :  lecture,  in  general  chemistry,  141  ;  lecture,  in  electro-chemistry   .  160 

Extracts,  flavoring,  artificial 19 

F^AT  :  origin  from  protein  in  phosphorus  poisoning,  27  ;  determination  in  con- 
densed milk,  167,  168  ;  extractor 108 

Fats,  rancidity 104 

Feces,  occurrence  of  xanthine  bases  in 162 

Feeding-stuffs,  digestibility 12S 

Ferric  chloride,  conductivity  of  the  solutions,  in  organic  solvents 10 

Ferrosilicon,  analyses 82 

Fertilizer  industry 123 

Fertilizers  :  analyses,  26,  101,  123  ;  estimation  of  nitrogen  in 17 

Fiber,  digestibility 165 

Fibrinogen,  origin 29 

Flesh,  horse,  analyses  for  glycogen 102 

Flour:  proteids  in,  100:  gluten  constituents 128 

Fluxes,  influence  on  fire-clays 41 

Food:  adulteration,  99  ;  material,  Chinese,  26  ;  value  of  sorghum,  as 100 

Formaldehyde  :  comparison  of  tests  for,  97  ;  tests  for 102 

Formylphenylacetic  ester,  melting-point 74 

Freezing-pcint  :  minimum  molecular  lowering,  141  ;  abnormal,  of  chlorides  of 
alkaliue  earths,  72  ;  of  aqueous  solutions  of  non-electrolytes,  142  ;  curve  for 

water,  hydrochloric  acid,  and  phenol 76 
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Fuel,  use  in  stamp  mill 118 

Furfuroids,  digestion  and  assimilation 166 

Furimidomethylester 93 

Functions,  thermodynamic  fundamental 157 

GALLEIN  :  constitution,  134  ;  ethers,  135  ;  triphenylcarbonate 135 

Gallin,  constitution 134 

Gallol,  constitution 134 

Gas,  blast-furnace,  analysis 54 

Gases  :  apparatus  for  analysis,  106  ;  explosive,  non-explosive  combination  ....  75 

Gelation,  mechanism 145 

Geology  :  of  Iowa,  84  :  of  Nicaraugua  canal  route 86 

Glass-making  in  the  U.  S 22 

Glaucochroite 66 

Globulin,  precipitation 30,  164 

Glucose,  influence  on  crystallization  of  salts 157 

Glycogen  :  determination,  102  ;  formation,  after  iuuliu  feeding 163 

Gold  :  assay,  new  furnace  for,  59;  assay  in  telluride  ores,  60;  cyanide  process,  52, 
53,  119  ;  iodometric  estimation,  17  ;  metallurgy,  50  ;  pocket  deposits,  origin, 
87  ;  proof,  59  ;  refining,  42,  43,  117,  118  ;    carbide,  65  ;  colloidal  precipitation, 

145;  mills,  48;  placer,  separation  from  sand 48 

Gold-sodium  chloride 154 

Graftonite,  composition 68,  171 

Granodiorite 83 

Graphite,  determination 80 

HANCOCKITE 66 

Heat :  of  dilution  of  salt  solutions,  74;  specific,  of  solutions  of  non-electrolytes,  11; 

specific  of  metals 9 

Helium,  position  in  scheme  of  the  elements 157 

Hippuric  acid,  production  in  rabbits 98 

Hiibl's  reagent,  preservation 21 

Humus,  amount  of  nitrogen  in,  25  ;  determination,  composition,  and  nitrification  .  164 

Hydrastine,  estimation 22 

Hydrastis  Canadensis,  assay 22 

Hydrates  in  solution 9 

Hydrazones,  structure 35 

Hydrochloric  acid,  freezing-point 74 

Hydrogallein,  structure 134 

Hydrogen  :  estimation,  21,  130;  occlusion  by  cobalt 12 

Hydrometamorphism 87 

Hydrosols,  irreversible,  stability 144 

Hydroxyl  group,  detection  of 37 

Hydroxylamine,  action  on  ethyl  tartrate 138 

ICE,  coefficient  of  expansion 10 

Imido-esters,  rearrangement 92 

Indicators,  wide  occurrence  in  nature 166 

Indigo,  formation  from  dipheuyldiketopiperazine 140 

Ingots,  form 44 

Insecticides  :  adulteration  and  analysis,  149  ;  analysis 168 

Iodides,  effect  of  low  temperature  on  color 153 

Iodine:  absorption  by  oils,  103;  occurrence  in  corals 163 

Iron  :  action  of  hard  water  on,  22  :  atomic  weight,  143  ;  determination  in  phos- 
phates, 130;  determination  of  carbon  in,  17,  122,  131;  electrolytic  separation 
from  copper,  13;  specific  heat,  9;  thermochemistry,  115;  bar,  improve- 
ments in  manufacture,  57  ;  cast,  physics,  56;  cobalticyanide,  65  ;  pig,  esti- 
mation of  sulphur  in,  16;  pig,  determination  of  phosphorus  in,  82  ;  mallea- 
ble, industry  of  the  U.  S.,57;  malleable,   basic   furnace  for,  57  ;  meteoric, 
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68  ;  mining,  84  ;  ores  of  Pa.,  169  ;  ores  of  Lake  Superior,  analyses,  84  ;  See 
Ferrous  and  Ferric. 

Isonitrosoguaiacol,  stereochemistry  of  ethers 37 

K.ILN,  roasting 116 

Krypton  :  position  in  the  scheme  of  the  elements,  157  ;  spectra 12 

Kynurenic  acid,  excretion 29 

LEAD  :  action  of  hard  water  on,  22  ,  estimation  of  zinc,  16  ;  alloys  with  tin  and 
antimony,  testing,  42  ;  amalgams,  electrical  resistance,  3  ;  ores,  smelting, 

42;  refining,  43  ;  smelting 43,  117 

Lecithin,  in  egg  yolk 161 

Lemon,  artificial  extract 19 

Leucitite 83 

Leucophenicite 66 

Licorice  pastes,  analysis 102 

Lime,  removal  from  natural  waters 23 

Liquids  :  molecular  weight,  3,  4;  mixtures,  with  constant  boiling-points 75 

Lithium:  preparation,  111 ;  conductivity,  dissolved  in  liquid  ammonia 158 

Lupinus  albus,  toxic  action  of  certain  salts  on 157 

/VIAGNESXA  :  removal  from  natural  waters,  23;  volumetric  determination 80 

Magnesium  :  ammonium  arseniate,  constitution,  81  ;  chloride,  solutions,  specific 
gravity  and  conductivity,  76;  sulphate  solutions,  specific  gravity  and  con- 
ductivity    76 

Magnetic  field,  influence  on  crystallization 157 

Malic  acid,  acid  sodium  salt,  toxic  action 157 

Malonic  ester,  sodium  derivative,  action  on  nitro-compounds 133 

Manganese  :  electrolytic   separation   from  copper,  13  ;  influence  on  cast  iron,  56  ; 

cobalticyanides 65 

Manganous  chloride,  transition  temperature 147 

Mass  law  and  physical  reactions 120 

Medal,  Kytchtym 55 

Melting-points,  apparatus  for  determining 107 

Mercuric  iodide,  effect  of  solvents  on 62 

Mercury:  assay,  60;  determination  as  oxalate,  150;  surface-tension,  influence  of 

electrification  on,  78  :  cobalticyanide 65 

Metabolism,  in  human  body 28,99 

Metals:  action  of  hard  waters  on,  22;  electrolytic  deposition  from   non-aqueous 

solutions,  158  :  influence  on  plants,  28  ;  specific  heat 9 

Metanethol 94 

Meteorite,  analysis 83,  84,  169 

Methane,  estimation 21 

Methyl  alcohol,  compound  with  phenyl  mustard  oil .   .  37 

Methylamine,  double  halides  with  tellurium 115 

Methylamines  ;  double  halides  with  tin,  62  ;  double  halides  with  cadmium  .   ...  61 

o-Methylaminophenol 91 

Methyl  pyromucamide 93 

Milk  :  coloring-matter  in,  101  :  condensed,  determination  of  fat  in 167,168 

Mill  :  for  working  gold  ores,  119;  practice 51 

Mills,  gold,  trolley  for 119 

Mineral  resources  of  N.  B.,  83  :  N.  S.,  *  " 83 

Minerals,  new,  from  zinc  mines 66 

Mines,  Mercur 50 

Mixtures,  ternary 5,6 

Molecular  weights  of  liquids 3 

Mould,  ingot 44 

Mucin:  chemistry,  98  ;  presence,  in  muscle 163 

Muscle,  connective  tissue  in 163 
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a-lNAPHTHOQUINONEBENZOYLPHENYLHYDRAZONE 35 

Naphthylamine,  action  on  camphoroxalic  acid 94 

0-Naphthylimidoethyl  ester 93 

Nasonite 66 

Natrolite,  action  of  ammonium  chloride  on 171 

Nickel  :  determination,  13c  ;  determination  in  ores,  81  ;  determination  in  steel,  15  ; 
electrolytic  separation  from  copper,  13;  separation  from  cobalt,  151;  occlu- 
sion of  hydrogen  by,  12  ;  carbouyl,   decomposition  in  solution,  66  :  cobalti- 

cyanide,  65  ;  sulphide,  precipitation  in  tartrate  solution,  155  ;  tartrate.    .    .  155 

Nitrites,  formation  in  combustion  and  in  breathing 26 

Nitro  compounds,  action  of  sodium  salts  of  esters  on 133 

/-Nitro-o-benzoylbenzenesulphonic  acid 96 

Nitrogen  :  determination  as  ammonia,  130;  estimation  in  fertilizers,  17;  removal 
from  the  air  by  plants,  123  ;  elimination  after  ingestion  of  proteid  food,  127; 

iodide,  preparation  and  properties 112 

Nitromalonic  aldehyde,  condensation  with  ketones 137 

5-Nitro-2-oxypheuylacetic  acid 137 

/-Nitropheuol,  conductivity  of  liquid  ammonia  solutions 158 

/.Nitropheuylethyl  carbonate 91 

^-Nitro-o-sulphobeuzoyl  chlorides 96 

Nitrovanillic  acid 140 

Nitrovanillin 140 

OIL:  analysis,  Hiibl's  iodine  method,  103;  sod 127 

Oils  :  determination  of  bromine  absorption,  103  ;  essential,  analysis 104 

Opium,  assay 19 

Ores  :  Jackson  system  of  treating,  48  ;  copper,  roasting,  45;  iron,  of  Pa.,  169:  nickel, 

analysis,  81 ;  telluride,  assay  for  gold,  60  ;  zincose  lead,  smelting 42 

Oxalic  acid:  presence  in  human  body,  163  ;  acid  sodium  salt,  toxic  action,  157  ;  so- 
lutions, specific  gravity  and  conductivity 76 

Oxaluria,  fermentative  origin 63 

Oxyazo  compounds,  structure 34 

Oxygen  :  atomic  weight,  70  ;  cause  of  evolution,  when  oxidizable  gases  are  ab- 
sorbed by  permanganic  acid 112 

o-Oxypheuylmethylurethaue 91 

o-Oxyphenylurethane 89 

F»ALLADIUM  :  atomic  weight,  4  ;  double  halides  with  organic  bases 4 

Paranuclein,  presence  of  phosphorus  in 162 

Parianite 124 

Pectolite,  action  of  ammonium  chloride  on 171 

Pentosans,  digestion  and  assimilation 165,  166 

Permanganic  acid  :  action  on  oxidizable  gases,  112  ;  conductivity,  113;  preparation 

by  electrolysis 113 

Petroleum  :  Texas,  127  ;  Wyoming 24 

Phase  rule,  demonstration 5 

Phenite,  action  of  ammonium  chloride  on 171 

Phenol  :  action  of  hepatic  cells  on,  27  ;  freezing-point  in  presence  of  water  and 

hydrochloric  acid 120 

Phenoxozoue 39 

Phenyl  mustard  oil  :  use  in  detecting  hydroxyl  group,  37  ;  compounds  with  alco- 
hols    37 

o-Phenylenediamine,  action  on  camphoroxalic  acid 94 

Phenylhydrazines,  acylated,  action  on  quinones 97 

Phosphates:  elimination  after  ingestion  of  proteid  food,  127;  solutions,  electrolysis  13 

Phosphoric  acid  :  estimation,  16  ;  solutions,  specific  gravity  and  conductivity  .   .  76 
Phosphorus  :  determination  in  ores,  coal,  and  steel,  82  ;  influence  on  cast  iron,  56; 
presence,  in  the  paranuclein  from  casein,  162  ;  poisoning,  27,  30;  heptabro- 

mide,  154;  peutabromide.allotropism '53 
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Physiography  of  Nicaraugua  canal  route 86 

Picryl  chloride,  action  on  pyrocatechin 39 

Plants,  influence  of  metals  on 28 

Potash,  presence  in  lead  slags 42,43 

Potassium:  conductivity,  dissolved  in  liquid  ammonia,  158;  chlorate,  electrolytic 
reduction,  78;  iodide,  conductivity  of  liquid  ammonia  solutions,  158  ;  nickel 
tartrate,  155 ;  nitrate,  deliquescence,  7 ;  sodium  sulphites,  isomeric,  in  ; 

xanthate,  preparation 131 

Potatoes,  starch  content 101 

Potential,  differences  between  metals  and  solutions  of  their  salts n 

Pressure  :  apparatus  for  carrying  out  chemical  reactions  under,  108  ;  relation  be- 
tween, and  evaporation 9 

Proteids  of  wheat  flour 100 

Protopine,  occurrence  in  a  new  plant 165 

Prunes,  analyses 101 

Pyridine,  double  halides  with  tellurium .' 115 

Pyrocatechin,  action  of  picryl  chloride  on 39 

<pUARTZITE,  Blue  Mound 87 

Quinazolines,  synthesis 97 

Quinoline,  double  halides  with  tellurium 115 

Quinonebenzoylphenylhydrazone 34 

Quinones,  chlorinated,  actiou  of  phenyl  hydrazines  on 97 

RACEMIC  acid,  action  of  magnetic  field  on 156 

Racemic  compounds,  separation 96 

Racemism,  history 98 

Reaction,  physico-chemical,  driving  tendency 143 

Reactions  :  physical  and  the  mass  law,  120;  reversible,  5  ;  reversible,  experiments 

to  illustrate 141 

Reductor,  simplified 106 

Ricidine 40 

Ricinine 40 

Roasting,  reducing  value  for  arsenic 45 

Rock-weathering 

Rocks  :  volcanic,  analyses,  82;  differentiation,  85  ;  copper-bearing 85 

Rotation,  magneto-optic,  relation  to  structure 156 

Ruby,  new  mode  of  occurrence 67 

SACCHARIN,  valuation 21 

Saliva,  influence  of  acids  on  action 163 

Salts  :heat  of  dilution  of  solutions,  74 ;  inversion  of  sugar  by,  4;  acid,  relation 

between  taste  and  dissociation,  73  ;  double,  conductivity  of 1 

Sanguinarine  nitrate 166 

Scapolite  from  Alaska 17° 

Schists,  ore-bearing 85 

Scolecite,  action  of  ammonium  chloride  on 171 

Scorification  without  muffle 59 

Selagite 82 

Selenium :  allotropic  forms,  147  ;  detection  in  presence  of  tellurium,  63  ;  iso- 
morphism with  tellurium,  152  ;  separation  from  tellurium,  116;  dioxide,  re- 
duction by  sodium  thiosulphate 64 

Semicarbazide,  actiou  on  camphoroxalic  acid 94 

Serpentinization 87 

Serum:  diphtheretic,  30 ;  of  horse,  antitoxic  strength 164 

Sesquiterpenes,  classification 39 

Silicon:  amount  in  ferrosilicon,  82  ;  determination  in   ferrosilicon,  150;  influence 

on  cast  iron,  56  ;  standards  in  water  analysis,  20;  use  in  iron  castings  .   .    .  44 
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Silver  :  electrochemical  equivalent,  76  ;  electrolytic  deposition  from  non-aqueous 
solutions,  158  ;  losses  in  smelting,  42  ;  occlusion  of  hydrogen  by,  12  ;  proof, 
59  ;  refining,  42,  43,  117,  118  ;  assay,  new  furnace  for,  59  ;  cobalticyanide,  65; 
lead  bullion,  sampling,  58  ;  nitrate,  conductivity  in   organic   solvents,  10  ; 

voltameter,  study  of,  78  ;  plating  of  amalgam  plates 49 

Slag  :  utilization,  55  ;  molten,  utilizing  heat 117 

Slags:  determination  of  lime  in,  82  ;  lead   potash  and  soda  salts,  in 42 

Smelting,  silver,  42  ;  lead 42 

Smoke,  collecting  solids  from 118 

Soda,  presence  in  lead  slags 42,  43 

Sodium  :  conductivity,  dissolved  in  liquid  ammonia,  158  ;  acid  salts  of  oxalic,  tar- 
taric, malic,  and  citric  acids,  toxic  action,  157  ;  alcoholates,  action  on  nitro 
compounds,  133;  ammonium  chromates,  153;  chloride,  electrolysis,  159; 
hydroxide  solutions,  specific  gravity  and  conductivity,  76  ;  nitrate,  delique- 
secence,  7  ;  nitrite,  manufacture,  23  ;  phenolate,  action  on  nitro  compounds, 
133  ;  phosphates,  solutions,  specific  gravity  and  conductivity,  76  ;  potassium 

sulphites,  isomeric,  m  ;  sulphate  transition  temperature 147 

Soil:  analysis,  128;  humus 129 

Soils  :  composition,  100  ;  determination  of  lime  requirement,  103  ;  testing  for  appli- 
cation of  fertilizers 26 

Solutions:  isohydric,   121;  solid,  5;  specific  heat,   11;  non-aqueous,  conductivity, 

10;  non-aqueous,  potential  differences 11 

Sorghum,  feeding  value 100 

Specific  gravity  of  certain  salt  solutions 76 

Stamp-mill  :  portable,  118;  water  required  for  48  ;  water  and  fuel  economy  in   .    .  118 

Stannic  chloride  :  hydrolysis,  3  ;  double  salts  with  organic  bases 62 

Stannous  chloride,  double  salts  with  organic  bases 62 

Starches,  digestibility 165 

Stearic  acid,  sulphonic  derivatives 40 

Steel  :  determination  of  carbon  in,  122,  131  ;  determination  of  chromium  in,  16  ; 
determination  of  nickel  in,  15  ;  determination  of  phosphorus  in,  82  ;  rela- 
tion between  chemical  composition  and  physical  character,  58  ;  thermo- 
chemistry           115 

Stereoisomers  :  equilibrium,  6  ;  separation 96 

Strawberries,  analyses 128 

Strontium  chloride  solutions,  abnormal  freezing-point 72 

Succinic  acid,  acid  sodium  salt,  toxic  action 157 

Sugar  :  freezing-points  of  aqueous  solutions,  142  ;  inversion,   4,    167  ;  test   for,  in 

urine,  19;  beets 167 

Sugars,  digestibility 165 

Sulphates,  elimination  after  ingestion  of  proteid  food 127 

Sulphohalite,  composition 170 

Sulphur  :  molecular  weight,  6  ;  conductivity,  dissolved  in  liquid  ammonia,  158  ; 
determination  in  pig  iron,  16;  determination  in  bitumens,  8o;monochloride, 

action  on  tungsten  compounds 13 

Sulphuric  acid  :  determination  in  presence  of  iron,  143  ;  determination  photomet- 
rically, 131  ;  molecular  weight,  71 ;  surface-tension 71 

Surface-tension  :  influence  of  electrification  on,  78  ;  of  sulphuric  acid  solutions  ■  .  71 

Syenite,  nepheline,  new  occurrence 68 

System,  periodic  of  elements 148 

TANNIN,  estimation 21 

rf-Tartaric  acid,  change  in  magnetic  field 156 

Tartaric  acid,  acid  sodium  salt,  toxic  action '57 

Tartaric  ester,  action  of  ethyliodide  and  sodium  ethylate  on 38 

Taste  of  acids,  relation  to  dissociation 121 

Taste  of  acid  salts,  relation  to  their  dissociation 73.  '47 


Index  of  Subjects.  193 

Tellurium  :  isomorphism  with  selenium,  152  ;  specific  gravity  and  electrical  resis- 
tance, 79,  preparation,  63,  114;  separation  from  selenium,  116;  basic  ni- 
trate, 63  ;  dioxide,  yellow  form,  114  ;  double  halides  with  organic  bases, 

115  ;  double  halides  withdimethylamiue 152 

Tetramethylammonium  :  double  halides  with  tin,  62  ;  double  halides  with  cad- 
mium      61 

2,  3,  3-Tetramethylhexoic-i,  2,  6-acid 92 

Thallium,  estimation 18,  81 

Thallous  sulphate,  transition  temperature 147 

Theorem,  Maxwell's 5 

Theorems,  Gibbs' 121 

Thioncarbamic  esters,  molecular  rearrangement 138 

Thioucarbanilic  esters,  molecular  rearrangement 138 

Thioncarbaziuic  esters,  molecular  rearrangement 138 

Thiourea,  conversion  into  ammonium  thiocyauate 4 

Tin  :  alloys  with  lead,  testing,  42  ;  qualitative  test  for,  130,  149,  151  ;  double  halides 
with  organic  bases,  62  ;  See  also  Stannous  and  Stannic. 

Titanium,  occurrence  in  peats '. 152 

/-Tolenylimido  methylester 93 

Toluidines  :  double  halides  with  antimony,  65  ;  double  halides  with  tin 62 

Toluquinouebenzoylphenylhydrazone 35 

Toluquinoneoxime,  ethers,  stereochemistry 36 

Tourmaline,  estimation  of  boric  acid,  in 15 

Toxic  effect  :  and  electrolytic  dissociation,  6  ;  of  acid  sodium  salts 157 

Transition  temperature 146 

2-4-6-Tribrombenzamide,  compound,  with  sodium  hydroxide 136 

Triethylamine,  double  halides  with  tin 62 

Trimethylamine,  double  halides  with  tellurium 115 

2-4-6-Trimethylbenzamide,  compound,  with  sodium  hydroxide 136 

Trinitranisol,  action  of  certain  sodium  salts  on 133 

Trinitrobenzeue,  action  of  certain  sodium  salts  on 133 

Tnngsten  :  atomic  weight,  13  ;  alkyls,  13  ;  compounds,  action  of  sulphur  mono- 
chloride  on, 13  ;    oxytetrachloride 13 

Tungstic  acid,  esters 13 

Turquois,  composition 170 

Tuyeres,  in  blast-furnace 53 

UREAS,  action  of  acid  reagents  on 98 

Uric  acid  :  reducing  power,  129  ;  formation  after  splenectomy 162 

Urine  :  normal  reducing  power,  129;  of  vegetarians,  164  ;  test  for  sugar  in  ...   .  19 

VANADIUM,  occurrence  in  peats 152 

Vanillin,  action  of  nitric  acid  on 140 

Vapor-pressure  in  mixture  of  two  liquids 146 

Vapors,  mixed,  composition 5 

Veins,  formation 85 

Vinegar,  analysis 101 

Vl/ATER  :  analysis,  166;  estimation  of  suspended  matter  in,  20  ;  rate  of  action  on 
halogen  fatty  acids,  33  ;  removal  of  lime  and  magnesia  from,  23  ;  use  in 
stamp-mill,  118;  surface-tension,  influence  of  electrification  on,  78;  boiler, 
quality,  24  ;  boiler,  chemistry,  24  ;  hard,  action  on  metals,  22  :  salt,  effect  on 

cement 124 

Weights:  molecular,  of  liquids   3  ;   standardizing 106 

Wells,  artesian 84 

Wheat  :  gluten  constituents,  128  ;  protein  compounds,  162  ;  embryo,  nucleic  acid 

iu 162 

Wheels,  car,  manufacture 56 

Wool  :  mineral,  manufacture,  54  ;  grease 127 
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.XANTHINE  bases,  origin,  in  feces 162 

.ZINC  :  determination,  16,  122,  131  ;  action  of  hard  water  on,  22  ;  electrolytic  sepera- 
tion  from  copper,  13  ;  solution-tension  in  alcohol,  158  ;  cobalticyanide,  65  ; 
ethyl,  preparation,  138;  mines,  new  minerals  from,  66;  sulphate,  hydrates, 
inversion  in  a  Clark  cell 70 
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